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for all crane applications 


—a comprehensive range of A.C. and D.C. motors 


for shipyards, docks, wharves, factories, 
foundries, quarries, etc. 


Write for technical publication DM/204 to The ENGLISH ELECTRIC Co. Ltd., Industrial Motor Works, Bradford 
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gas turbines 


We build gas turbines of Brown Boveri design — the range of 
outputs being from 2500 kW to 30,000 kW— fired by gas or 
oil. A 2500 kW generating set recently built for Shelton Iron 
and Steel Ltd. runs on blast-furnace gas, gas-oil or a mixture 


of the two. Since we are also builders of steam turbines, 


alternators. centrifugal and axial flow blowersof Brown Boveri 
design, water-tube boilers of Foster Wheeler design, shell 
boilers, condensers, feed-water heaters, and r@tary water 
strainers, we are particularly well able to design and carry out 


schemes of any size for the efficient use of any available fuel. 


Richardsons Westgarth (0) Ltd 


(RY A member of the RICHARDSONS WESTGARTH GROUP which co-ordinates the land and marine activities of : 


THE NORTH EASTERN MARINE ENGINEERING CO, LTD. 


RICHARDSONS WESTGARTH (HARTLEPOOL) LTD 
THE HUMBER GRAVING DOCK & ENGINEERING CO. LTD. 


PARSONS MARINE TURBINE CO, LTD ; 
GEORGE CLARK & NORTH EASTERN MARINE(SUNDERLAND) LTD RICHARDSONS WESTGARTH ATOMIC LTD 


ASSOCIATED COMPANY 


ATOMIC POWER CONSTRUCTIONS LTD 


RIGHARDSONS WESTGARTH (HARTLEPOOL) LTD., HARTLEPOOL, Co. DURHAM and at 58 Victoria St., London, S.W.1 - 59 Mosley St., Manchester, 2 - 75 Buchanan St., Glasgow, C.1 
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PICK THIS UP 








To solve your corrosion problems, get in 
touch with Plus-Gas the Anti-Corrosion 
Specialists; their Technical Advisory 
Service covers the whole country, 


Plus-Gas Formula ‘A’ Dismantling Fluid, 
(Rust Remover), 
Plus-Gas Formula ‘B’ Protective Fluid. 


Do you know of 


Plus-Gas Formula ‘E’ 
External Metal Treatment 
the tannhating primers? 


The Engineering, Marine, Welding and 
Nuclear Energy Exhibition 
Stand No. |, Row AA, Ist Floor 
Empire Hali 





1/11 Hay Hill 
London W1 
Tel: HYDe Park 9566/9 
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THE WHITEGROSS CO.LTD WARRINGTON ENGLAND 








EXHIBITION ans DEMONSTRATION or TRUMPF MACHINES 


GET VISUAL PROOF 
of the versatility of these wonderful 


TRUMPF UNIVERSAL 
SHEARING, NIBBLING, 
FORMING & FLANGING 
MACHINES 


and the perfect results one can obtain at the EXHIBITION 
being held at EDWARDS HOUSE, LONDON, from 
April 14th until 30th. 


For the first time, you can see the NEW COPY NIBBLER and there will 
also be a representative range of standard floor mounting and portable 
machines. Expert technical advice will be available. 


These machines will curve-cut or straight-cut and form 
plate up to 0.36in. thick mild steel. There are sixteen floor 
mounting machines in all. 


PN Edwards L 








EDWARDS HOUSE, 359-361, EUSTON ROAD, LONDON, N.W.i 





Phones : EUSton 4681 & 3771 Grams : Bescotools Norwest London 
LANSDOWNE HOUSE, 41, WATER STREET, BIRMINGHAM, 2 
Phones : CENtral 7606/8 Grams : Bescotools Birmingham 3 
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Ship and 
Boat building 


/ ‘ 
—_ 4 
: . ify - 
x 
Agricultural 
Machinery 


j 


A | Every industry benefits from the 


oA 
/ -f. e? use of seamless steel tubing made by 
[~,. ofl ¥ \ 2 REYNOLDS—plain tubing, manipulated tubing. 
\ ¢ 34 - et or tubular assemblies—to make stronger, lighter, and more 
a 


Aircraft : , 
Industry efficient products. if you have not already discovered the advantages 


= 


of seamless steel tubing, write to REYNOLDS today for information 


Motor Industry 


® Riise Oe oe SARE CO. L.7D .- TYSELEY . BIRMINGHAM 











W. BARNS & SON (HOLLOWAY) LTD. (Successors to W. BARNS & ) ESTABLISHED 1860 


Globe Works, Queensland Road, Holloway, N.7. Telephone: NORTH 3347/8. Telegrams: Perforation Holway, London 
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L.S.E. 

CLOSED 
AIR-CIRCUIT 
MOTORS 







(Above) A “‘ Trislot '’ motor of 1250 h.p., 595 r.p.m., 4000 volt, for pump drive. 
Closed air-circuit type with water cooler. 





(Below) Slip-ring Induction Motor driving Sinter Fan (Barrow Iron Works). Rating 
1380 h.p. at 743 r.p.m. Motor fitted with air/air heat exchanger. 





N-S variable-speed a.c. motor, 310/103 h.p. at 1080/360 r.p.m., driving Bryan Donkin 
compressor at Llanelly Gas Works. Pressurized closed air-circuit with air/air heat 


exchanger. 


L.S.E. have had extensive experience in the manufacture of closed 


air-circuit motors fitted with either air/air or air/water heat exchangers. 


With this type of cooling, both constant and variable-speed motors 
can be constructed for any output likely to be required for industrial 
drives, powers of 5000-9000 h.p. being practicable. 


Further details of this type of motor are contained in Publication 153 available on request 
from any L.S.E. branch or from: Publicity Department, Manfield House, 376 Strand, 
London, W.C.2. 


LAURENCE, SCOTT & ELECTROMOTORS LTD. 


SPECIALIST MAKERS OF ELECTRIC MOTORS AND CONTROL GEAR SINCE 1883. 


NORWICH, MANCHESTER, LONDON & BRANCHES. 
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“FULLY AUTOMATIC 


“ MAXIMUM 
EFFICIENCY 


* MINIMUM 
MAINTENANGE 


answers your 
filtration problems 


Self-cleaning with fully-automaticsludge removal, AUTO-KLEAN 
FLUSHFLO wire-wound filters ensure continuous full-flow pro- 
tection to the finest degree, with high and sustained efficiency 
throughout the life of the plant they protect. AUTO-KLEAN 
FLUSHFLO filters operate with the minimum of maintenance, 
at the same time giving lower costs for plant maintenance and 


production. 


AUTO-KLEAN FLUSHFLO filters are available in motor-driven * Send for your copy of the fully 
designs for fully automatic or continuous cleaning at flows up to descriptive leaflet. 

150,000 gallons per hour and in defined meshes from 0.0015” upwards. 
They are particularly recommended for handling scale and abrasive 


dirt in water, soluble oils, coolants, and bearing lubricants on heavy 7 
. AUTO-KLEAN filter anything 


machinery. Hand-operated models are available where motor-drive is 
: that flows. 


not required. 


AUTO-KLEAN FLUSHFLO WIRE-WOUND FILTERS 





AUTO-KLEAN STRAINERS LIMITED 


ee LT Fone [ACD Cab 5. aS. 
ae t J 4y OO} _ < ] t, J J : 3 \ Engineers in Filtration 


LASCAR WORKS - HOUNSLOW - MIDDLESEX 
Telephone: HOUnslow 7722 (10 lines) 


AUTO-KLEAN - AUTO-KLEAN MICOM - AUTO-KLEAN FLUSHFLO - AUTO-KLEAN CIRCO 
AUTO-KLEAN LOLOS - AUTO-KLEAN KOTON - AUTO-KLEAN WYMESH 











iy April 10, 1959 THE 








nine! 
FIONN NAN GS NAS HU 9 








Men who work at 
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know the value of 
reliable and 
accurate 


VALVES 


Automatic plate and disc valves 





are our particular concern. It’s 
astonishing how many _ different 
versions of these vital components 


we have produced in the last seventy 
years. Our experience is unique— 
and is at your service. 







Your valve problems are 
our business 


THE 


PTE BIO YENTITS 


COMPANY: LIMITED 


RKENHEAD. CHE PHONE. BIRKENHEAT B94 
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Hydraulic oils play a vital part toward the smooth 
operation of costly, automated precision plant. 
Duckham’s have applied their experience and know- 
how in pioneering multigrade oils to producing 
a new range of “Flat Curve” Hydraulic Oils. 
Duckham’s “Flat Curve” Hydraulic Oils maintain a 
stable viscosity to withstand changes in atmospheric 
and operating temperatures. 









THEY KEEP TIME 
The designed time cycle of 
operations is maintained 
throughout working hours. 


THEY SAVE TIME 
The costly warming up 
period to bring hydraulic 
oil to the right temperature 
is cut by 80%. 









The services of our technical advisory staff are freely available. 
Full information and literature from: — 


ALEXANDER DUCKHAM & CO. LTD 
LONDON - W6 - FULHAM 3300 









Manufacturers of motor and industrial lubricants 
for nearly 60 years. 








Nees hams } 


GREASE | 
L.B.10 
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Beetle DMC is a fibrous dough moulding compound consisting of an unsaturated polyestet 
resin incorporating mincral fillers and reinforcing fibres. It is economical because 

it is fast and simple to mould under low pressure in conventional compression presscs. 
Mouldings made from this material have high mechanical and electrical strength, excellent 
dimensional stability and insulating properties. DMC opens up a host of new applications 
for plastics and in certain cases may be used to replace alloy castings. 

Two glass-filled grades are available — Grade A for general purposes and for electrical 


components; and Grade B — a self-extinguishing material. Write for full details. 


A INV ew GENERAL PURPOSE DMG: SISAL FILLED GRADE C 
B.1.P. CHEMICALS LIMITED 


* BIRMINGHAM 


* PHONE: BROADWELL 2001 


OLDBURY 
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Sterling achievements 


span the history of an era 


-,-and help to make that era memorable. 
The continuing success of Sterling Metals is due to their ability to supply 
castings of the highest quality in the desired quantities at the right time. 
Today as in the past, Sterling Metals offer the greatest technical experience 
augmented by quality control of production which is second to none, 
Sterling Metals are the acknowledged experts in casting aluminium and magnesium alloys 
by sand, die and precision mould processes, and in making engine blocks 


and cylinder heads in high duty iron. 


Sterling Metals are at your service 


Spiral-bevel drive casing and cover 
in Z5Z Magnesium-Zirconium Alloy 
for record-breaking M.G. EX.181 ear. 


STERLING METALS LTD By courtesy of British Motor Corporation. 


NUNEATON + Nuneaton 4221 





MORE AND MORE PLANT 
for fume and dust extraction, 
cooling, drying and other 
applications is being installed 
incorporating all types of 
‘Tornado’ fan engineering 
equipment. The success with 
which such plants are operat- 
ing throughout a wide range 
of industry results from the 
combination of our own ex- 
tensive experience and the 
close collaboration of leading 
contracting and consulting 
engineers. 


== 


of movement or treatment of air or gases, bell 


When faced with any industrial problem 






































specify ‘ Tornado’ equipment by 


KEITH BLACKMAN LTD | § * _— 


MILL MEAD ROAD -LONDON .NI7 zs Swing grinder dust exhaust plant with textile 
. hs filters, equipped by Keith Blackman. 
Photographs by courtesy of Shepcote Lane 
Bronch Offices : Birmingham - Bristol - Glasgow - Leeds Rolling Mills Ltd., Sheffield. 
Leicester - Manchester - Newcastle-upon-Tyne 
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Machining of Kaplan Turbine eee 
and similarly shaped workpieces on g 
ig 










Milling and Boring Machines 


using a reduced scale pattern and tracer equip- 
ment, with selsyn drive to control the main 
machine from the tracer unit. 








Copying by means of a 3-dimensional tracer. 
Pre-set cutting angle maintained throughout 
the machining cycle. 


Ready for use at all times as a normal milling 
and boring machine without rearrangement. 


BRERER& 


5 
L 
= 


SCHIESS AKTIENGESELLSCHAFI DUSSELDORF 


Sole Agents United Kingdom and Eire, BURTON, GRIFFITHS & CO, LTD. BIRMINGHAM 
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You may know some of the men who sell WHARTON 
cranes. But you won't know the men who actually 
build them. And that’s a pity. 

We know them. We know the excellence of their 
work, the skill and experience which they use to 
such good—and lasting—effect. 

Eric Ward, for instance. He began learning about 
WHARTON cranes when he joined our machine 
shop 39 years ago, to be followed 25 years later by 
his son Donald. 

“It’s the sort of place,’’ says Eric, ‘‘ where you can 
put your heart into the job and know that people 
appreciate your work. And there’s always plenty of 
it. I’ve been on overtime since 1927.”’ 

It’s natural that the Wards and others like them are 
busy. Because people DO appreciate cranes built 
by such craftsmen . . . WHARTON cranes. 
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‘4 LEAD, TIN, ~~ — Seng SS 
ANTIMONY symienicTiOn METALS.) 
and their alloys > ANTIMONIAL LEAD 





DENSE LEAD SHIELDING 
FOR NUCLEAR WORK 










99-999% pure 
LEAD, TIN 


“Same 





Ching i Tuch witty 
ASSOCIATED LEAD 


usually leads to better things 


No matter how you do it, no matter what your particular industrial need, getting in touch with 
Associated Lead is bound to lead to better things—better products, better processes—-for you and your industry. 
Associated Lead Manufacturers Limited is a single company specialising in the manufacture and supply 


of lead and antimony in all their many forms; alloys; pure metals; chemicals and pigments. 


(“e associate) 





ASSOCIATED LEAD MANUFACTURERS LIMITED 
CLEMENTS HOUSE, 14 GRESHAM STREET, LONDON, E.C.2. CRESCENT HOUSE, NEWCASTLE. LEAD WORKS LANE, CHESTER. 


Export enquiries to: Associated Lead Manufacturers Export Co. Ltd., Clements House, 14 Gresham Street, London, E.C.2. 
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STRATFORD 


MODEL ‘'B"’ No. 2! 


MODEL rRCcVISTON LATHES 
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LONDON 








BUILT IN THREE SIZES SWINGING 13-17-21 INCHES OVER BEDWAYS 


The Finest Lathe in its Class 











ss 
NUMBERING... METAL 


NUMBERING 
HEAD for METAL 


NUMBERING 
MACHINES 






















SUPERHEATERS 


| FOR LANCASHIRE BOILERS 







Consecutive and 
Repeat actions 























Power, Fly, Hand or Pneumatic Presses and similar equipment 


it is used for marking Aircraft components with reference numbers, 

rt and drawing numbers, date of manufacture, inspection mark for 
marking Shells, Bombs, Cartridges, Engine Parts, Motor Car, Motor Cycle, 
cle, Wireless, Electrical, Clock, Watch and other instrument parts in 
Checks Labels, Name Plates, Pidgeon Rings, in fact, any 
article which requires an identification mark. 
can only be satisfactorily identified by individual reference number. 


W LETHABY « C° L* 


Massed produced articles 





Are you interested in getting 
greater efficiency and, at the same 
time, saving on your fuel costs ? 
If so we invite you to consult us. 
Sugden Superheaters can be fitted 
with full damper control. They 
are suitable for all industrial 
purposes and can be fitted to all 
types of Shell boilers. 


Sugden Superheaters are 
| 
L 


auxiliary steam boilers are 
used. 












LEDA HOUSE, 124-132 CLERKENWELL ROAD, LONDON, E.C.1 
Terminus 1104 (3 lines) 





of particular value where 
N LIMITED 


MOSLEY ROAD, TRAFFORD PARK, MANCHESTER 17 











Telephone : TRAFFORD PARK 2520 
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Are these -hands helping you? 





Test and experimental work in P.J. laboratories, carried out in the 
hands of qualified paint chemists, is the basis of the expert Technical 
Advisory Service which is offered to all industrial paint users. The 
services of these skilled hands are directly available through personal 
contact with your P.J. technical representative. 


You can rely on 


PINCHIN JOHNSON 
for Paint and Service 
PINCHIN, JOHNSON & CO., 4 CARLTON GARDENS, S.W.1 


Telephone: TRAfalgar 5600 


BELFAST BIRMINGHAM BOOTLE BRIGHTON BRISTOL GLASGOW 





HINDMARCH/MWD 


OIL-OPERATED 
REVERSE-REDUCTION 


GEARS 


FOR 

USE 
WITH 
SINGLE 
TWIN OR 
QUADRUPLE 
ENGINES 

OR 
TURBINES 









4-engine oil-operated 
reverse-reduction gear. 


MODERN WHEEL DRIVE trp. 


Associated with 


OIL-OPERATED GEARS & TRANSMISSIONS LTD. 


Technical Office: LINDO LODGE, CHESHAM, BUCKS, 


Telephone: CHESHAM 8406/8 Works: SLOUGH, BUCKS. Telegrams: OILOPRATED CHESHAM 
VISIT STAND C.7., Ground Floor, Grand Hall, Olympia, 16th-30th April 





LEEDS MANCHESTER NEWCASTLE-ON-TYNE SOUTHAMPTON 























WHY Machine-tool Users insist on BARIMAR 


Accurate welding and machining is a Barimar tradition—with 
half a century of superb experience behind it! In the case of 
‘| repairs to broken machine-tools, hair-breadth accuracy is a 
| sine qua non. 
Expensive precision parts, engaged on precision work, usually with contracts 
| of the utmost urgency, call for prompt and highly experienced welding in 
the event of a mishap. This is the class of welding in which Barimar excels. 
| The lathe saddle illustrated, broken in two through the surface feed 


housing, is typical of similar saddles, large and small, and of varied design 
which Barimar has repaired successfully. Some were damaged similarly to 
this saddle ; others have been broken through the traverse housings and 
elsewhere. No matter where the damage is, Barimar experts tackle the 
job with skill, accuracy and promptitude—with special emphasis on 
ACCURACY 
Barimar therefore illustrate this typical repair—perfectly welded, impec- 
cably machined and covered as usual by the 
Barimar Money-back Guarantee. This Barimar 
job saved time, expense, and a 
big material loss to the owners 
whose satisfaction 
earned Barimar 
yet another 
bouquet. 


















standard when they repaired the lathe saddle under their Money- 
Back Guarantee, within a few days. Branch 
























Many lathe saddles have been repaired by Barimar. This 
one was broken right through the surface feed housing. 


WHEN IT IS URGENT, ’PHONE BARIMAR AT ANY | 


There is always someone to advise you—someone ready to help. 


[ WHEN Hairbreadth Precision Counts 


TIME OF THE DAY OR NIGHT 


| 
ALL BROKEN PARTS which are transportable must be sent i 
CARRIAGE PAID or delivered to the nearest Barimar Branch. Please || 
remove all fittings and post letter advising dispatch. When it is _ || 
impossible to transport damaged machinery, Barimar experts operate || 
ON THE SPOT. 1} 


ap Barimar House, 22-24, Peterborough Road, 
FULHAM, LONDON, S.W.6. 
PERFECT Telephones: RENown 2147-2148. Night 2148. Telegrams: **Bariquamar, Walgreen, London.”’ 
PRECISION was Barimar’s BARIMAR 


BIRMINGHAM, 12: 116-117, Charles Henry St. Telephone: Midland 2696 
MANCHESTER, 13: 67, Brunswick St., Ardwick. Telephone: Ardwick 2738 
Addresses : NEWCASTLE UPON TYNE, I: 64-66 The Close. Telephone: 21055 

GLASGOW, C.2: 134, West George Lane. Telephone: Central 4709 


BARIMAR—THE WORLD'S SCIENTIFIC WELDING ENGINEERS 
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MOTORS 


WALTER F. HIGGS M.LE.E LTD. 





BIRMINGHAM 6 ENGLAND 





DRIP-PROOF MOTORS 
TO BRITISH STANDARD DIMENSIONS 
CLASS E INSULATION 
DELIVERY EX STOCK 
COMPETITIVE PRICES 





OTHER MOTORS UP TO 1,000 H.-P. 
AT SHORT DELIVERIES. 


AGENTS AND BRANCHES COVER THE WORLD 
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* Marvellous the difference them new piston 


rings make, Nobby.” 


“Who?” 


9 


“Them L & C piston rings. Made a marvellous difference. 
‘*Well make a date with her, then. Notice 
how nicely she’s running since we had them 


L & ( piston rings fitted 7” 


** What's that you said, mate ?”’ 


LOCKWOOD & CARL 





Manufacture ra of the well 
known “Patent Double Action MAKERS OF THE WORLD’S FINEST DIESEL PISTON RINGS 


Piston Rings” for steam engines 


EAGLE FOUNDRY, SHEFFIELD 11, ENGLAND. PHONE: 63207 (3 LINES) GRAMS: PISTON, PHONE SHEFFIELD 
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RIVETING 


THE MODERN METHOD 
OF RIVETING 
















@ ONE OPERATOR 
@ ONE OPERATION 
@ ONE SIDE ACCESS 
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RIVETING 
SEQUENCE 


The Rivet is inserted in 
the work. The Universal 
Collet in the cool grips 
the Rivet Mandrel 


The tool is operated. The 
Rivet Head is forming 
and the contraction forces 
the work pieces together 


The Rivet Head is fully 
formed and the joint is 
perfectly tight The 
Mandrel breaks at a uni- 
form controlled tightness. 





Two or more thicknesses 
can be riveted 














“ POP ” Riveting is used in many 
industries on a variety of ma- 
terials such as Aluminium, Steel, 
Plastics, Hardboard. Any com- 
binations of these and other 
materials can be joined securely, 
neatly and economically. 


Added thicknesses of material 
from .10in. to .50in. can be joined 
with “POP” Rivets. 


RIVETING SYSTEMS LIMITED 


KNOTT HOUSE, 
JORDAN STREET, MANCHESTER 15 
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BSS. LTD. SPECIALISE IN VEE. REG 
EQUIPMENT FOR STEAM, GLOBE VALVEs 
a GAS, WATER, AND AIR, es on GULATING 
yTtes AND CATER FOR’ THE FoR items 
a REPAIR NEEDS OF ENGINEERS 7, ae Ps) oon 
ae IN ALL _ INDUSTRIES. To 3 bee Up : 
WRITE OR PHONE —— - FAH, 
YOUR NEEDS TO:- STEAM, iia 
AIR, > 
BRITISH STEAM SPECIALTIES L® icy pr 
FLEET STREET LEICESTER. Wor ware 
PHONE: LEICESTER 20885/6 











Stocks at :-—LEICESTER - LONDON ~- LIVERPOOL * GLASGOW 
BRISTOL ‘ MANCHESTER : NEWCASTLE-ON-TYNE 
BIRMINGHAM 4 : BELFAST 
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CUT COSTS 


KEY WAYS 


Clan eed Walle 


means higher boiler efficiency 
and lower fuel costs / 

































KEYWAY BROACHES 


Cut perfect taper or parallel Keyways 

with any ctype of hand press, without skilled 

labour or elaborate set up. 

No. © SET for +*-$", with guide 
diameters }°-}". 

No. | SET for $°-", with guide 
diameters 4-14". 

No. 2 SET for *k*-*’, with guide 
diameters 1}°-2". 

No. 3 SET for $°-}", with guide 
diameters 2°-3}". 

Broaches and guides are interchangeable for non-standard 

Keyways within their respective sets. 


— 2 
Standard Square Broaches ¥,”-}” also available. 


W. H. MARLEY & CO. LIMITED 4 Caird « Rayner 





















Feed water that deposits scale on boiler heating surfaces 
is a prime cause of overheating and subsequent tube 
collapse. And, remember, the majority of town water 
supplies, as well as sea-water, are heavy depositors of scale 


A Caird & Rayner Evaporator takes all the harm out of 
sea-water and provides a full supply of clean feed water to the 
boilers. 

Not only is boiler efficiency raised and maintenance reduced 
appreciably, but substantial fue! savings will be seen as well. 
Evaporators can be supplied to cope with feed water to any 
required rate. Further details will gladly be supplied on 
request. 

EVAPORATORS AND connseeees, . FEED 
WATER HEATERS. FEED WATER a 
EXHAUST STEAM OIL SEPARATORS. 

FUEL HEATERS. 















































LTD 
ar SOUTHGATE WORKS, 105 HIGH RD., LONDON, N.II 
TELEPHONE: ENTerprise35234, 5578 177 COMMERCIAL ROAD, LONDON, E.14 

















STURTEVANT 
STOCK 
STANDARD 
FANS 


Write for our publication E2207, which 
describes fans for a wide range of applications 
and includes comprehensive data and drawings 
covering speeds, powers, weights and capacities. 













Sauber House, Sisean Gesak LONDON, . < 4. 












AUSTRALIA: STURTEVANT ENGINEERING CO. (AUSTRALASIA) LTO 





400 SUSSEX STREET SYONEY NSW, 
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...an industrial advertising service 



















in the heart of the industrial 


midlands... 


Maurice G. Parker Ltd., Specialists in Technical Publicity, 
offer an EXCLUSIVE Service to the Engineering and allied 
industries of Great Britain. 


This Service has been built on: 


1. More than 38 years’ practical experience of technical 
advertising as applied to engineering products of 
every kind. 


2. An extensive knowledge of the huge variety of trade 
and technical journals serving the Engineering, 
Electrical, Shipping, Atomic and Building industries. 


3. A specially trained staff of executives and artists. 


4. Frequent and personal contact by members of our staff 
with each firm who employs our services. 


An enquiry will produce —entirely without obligation — 
either fully detailed written particulars of our service, or 


if desired, a visit by one of our executives. 


MAURICE G. PARKER Lip 


INCORPORATING CLINTON-WALL PUBLICITY LTD. 


35 CARRS LANE 
BIRMINGHAM 4 


Telephones - - - - MIDLAND 0266-7 
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WR _ 120 Rotary Port- 
able Air Compressor 
120 CFM at 100 Ib. ver 
sq. in. 


12000 Stationary Aijr 

Compressor delivering 

2.200 CFM at 100 Ib. per 

sq. in 
For civil and mechanical engineering requirements, 
“ BROOMWADE” Pneumatic Equipment is un- 
surpassed. Proved over long periods of service 
and in widely varying conditions its RELIABILITY, 
ECONOMY and EFFICIENCY are unquestioned 
throughout the world. 


YOU CAN RELY ON “‘ BROOMWADE”’ 


* First Class Parts and Service facilities in more than 90 countries. 
* Early Delivery. 
WRITE NOW FOR FULL DETAILS 





“ARO-BROOMWADE”"™ 
Pneumatic Hoist. 0hin. 
Sin. dia. Capacicy 4 ton 


RB 7708 Road 
Breaker. The fastest, 
hardest-hitting heavy 
duty breaker — it 
delivers |,050 biows 
per min. Improved 
design reduces oper- 
| ator fatigue. Also 
available with latch 
type front end or 
pile-driving head 








MV 60 super torque Drill. 
Drills and reams up to fiin. 
dia ideal for taper ream- 
ing. Compact. silent, vibra- 


| tionless. 


““BROOMWADE”’’ 
AIR COMPRESSORS & PNEUMATIC TOOLS 
Your Best Investment 


BROOM & WADE LTD - P.O. BOX No. 7 > HIGH WYCOMBE - ENGLAND 


Telegrams: ‘‘ Broom,’’ High Wycombe, Telex 
640 SAS 








= 





Telephone: High Wycombe 1630 (10 lines) 
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RUHRSTAHL f' \ 










CASTINGS 
up to 350 tons 
of liquid steel 


Cast steel stern frame 
in two sections, 

with flanged-on, forged 
rudder post. 


Total weight: 44.000 Ibs. 











Welded plate 
constructions 


Electrically welded gear wheel 

for the 20.000 H.P. marine turbine 
of a tanker of 31.500 tdw 

Total weight of the gear wheel with 
shrunk-on seamless forged 

gear rims: 60.630 Ibs 


Agents for Scotland. Newcastle-on-Tyne and Northern Ireland: 
A. & J. McCulloch & Miller, 180, West Regent Street, Glasgow, C.2 


Agents for England: Drummond-Asquith (Sales) Ltd., King Edward House, New Street, Birmingham 











the crane with real 


Ul] i pmmmeote) |-ya i ib lon gle), ie 











the name that carries weight- 











6 


¢g 


? 
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a clean simple 4 


layout gives 
you ease of 
maintenance 






















The Power for good in industry... 

Coles Diesel-Electric system, built on UNIT 
CONSTRUCTION principles, combines the utmost 
operating efficiency with minimum maintenance. 
Coles real UNIT CONSTRUCTION is the ultimate 
in simplicity which is the keynote of the system. 
Generator and motors give long, trouble-free 
service and no specialised electrical knowledge 

is necessary for operation and maintenance. 

Coles Cranes are designed to stand up to 

EVERY KNOWN OPERATING ABUSE. 

Send today for the detailed technical specifications 
and see how YOU can profit by the use of Coles. 


STEELS ENGINEERING PRODUCTS LIMITED, 
Sunderland, England. SALES & SERVICE: London, 
Birmingham, Manchester, Newcastle, Glasgow. 


in your industry © 

















4 CUTE 


CRANES 





> 








24 


SHEFFIELD 











If your job calls for wire 
ropes at all, then there’s 
a place for Sheffield Wire 
ropes—for dependability, | 
strength and a long work- | 
ing life. 

Don’t ever take a chance 
with wire ropes, always 
be sure—with Sheffield. 













| 


Also makers of the | 
“RAM” RAILWAY | 
WAGON PINCH BAR. 


THE SHEFFIELD WIRE ROPE CO. LTD. | 
DARNALL, SHEFFIELD, ENGLAND | 








T 
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MONAREC 


for the welded sections 


Always chosen for their extremely easy weldability and 


sound mechanical and physical properties Monarc electrodes 
are ideal for all-position welding on site or in the fabricating 
The range of ACTARC equipment 


includes 


shop 
general and special- 


purpose electrodes ; air-cooled 
and oil-cooled welding trans- Produced by Arc Manufacturing Co. Ltd., the first company 


formers ; 


accessories. 


ae Y I 


~~ 





rectifiers, plant and to introduce into this country, Rutile-coated electrodes, 
Argon Arc Sets, High Frequency lIonisers, Metal Rectifiers 
and Air-cooled Transformers with infinitely variable current 
control 


NITSHILI 


ene vas .’, 


pe ARE MANU FACTURING OO. a 


VARC 








Waste Heat Kecovéry Flant 


Specialists in the design and construction of Steam-Raising Plant utilising 
waste gases, in the Gas, Chemical, and Ceramic Industries ; also Iron, Steel 
and Non-Ferrous Metal Industries ; Heat Recovery from internal combustion 
engines and similar prime movers in Land and Marine Installations. 
A direct method of increasing thermal efficiency and saving fuel. 


Consult the Specialist in Waste Heat Recovery. on 
SPENCER-BONECOURT-CLARKSON LTD. 28 Easton St., London, W.C.1. Terminus 7466 
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intermediate supporting stand 


Installation, extension 
and contraction of 
Distington - Goodman 
Rope Belt Conveyor 
Structure is relatively 
quick and easy. 


(Right) Detail of amain 
stand and anchor point. 
These can be spaced up 
to 400’ apart according 
to requirements. 


components—stacked 
man area of 28 sq. ft- 


of this conveyor 





160 19 2000 OVER MAIN STANDS 


| ROPE SPREADER 
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STRUCTURE 
patented 





stretchers are used at intervals between stands 





meee arrceene 





A 36’rope belt conveyor 
installed at a quarry, 
carrying 500 tons of 
gravel per hour. By 
securing the rope to 
terminal pulleys it has 
proved practicable to 
move this conveyor 
bodily sideways by the 
dragline shown in the 
illustration. 
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This photomicrograph shows 
a section of a Bound Brook 
filter. Note the porous 
structure formed by the use 
of spherical metal powder 


A MEMBER OF THE suaeee 
ee ee 
BIRFIELD GROUP $334 
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Miany years’ experience in powder metallurgy has resulted 
in the development by BOUND BROOK of a porous material 
for the filtering of liquids and gases. It is produced from 
spherical metal powders of closely controlled particle size 
j to give a rigid porous bronze structure of uniform pore 
dimensions. This metallic structure has excellent resistance 
to impact, is suitable for high pressure filtration in both 
directions of flow, and enjoys an almost indefinite life. 
The material is easily cleaned either by washing or by 
reversing the flow. Designed for such applications as 
filter elements, flow control devices, flame traps etc., 
BOUND BROOK bronze filters are available in six grades 
to suit required conditions, and in the form of discs, plates, 
cones, hollow cylinders etc. Special shapes can be made 
to suit customers’ requirements. For further information 


send for leaflet ‘‘BOUND BROOK Bronze Filters’’. 


Bound Brook Bearings Limited ty 
Trent Valley Trading Estate, Lichfield, Staffordshire 


Telephone: Lichfield 2027-8 Telegrams: Boundless, Lichfield 
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MTS “SS 


which combines :—the resilience of the hydraulic coupling and the positiveness of the 
frictional coupling. It is revolutionary in that driving and driven elements are coupled by 
magnetically-activated particles. It has these advantages :— 





Accurate torque control Perfectly smooth operation 
No mechanical engagement and thus negligible wear No slip rings—excitation coil is stationary 
Accurate torque limiting slip on overload Remote control at any distance 
Acts as brake or coupling in either direction Dynamic and static coefficients of friction equal 





The range comprises eight standard units with torque capacities from 4 to 200 Ib/ft. 


SMITHS Magnetic Particle COUPLING is unique, its potentialities enormous. Let us 
advise you, therefore, how best to use it in your particular field 


AMITHS 6. servi: a sonn'ceme ee 


INDUSTRIAL PRODUCTS DEPARTMENT, WITNEY, OXON. TEL. WITNEY 678. 
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: Quality control 


for better protection is... 


smoothing 
the way 
| tohigher 
| production 





Checking cylinder bore on 
@ special test engine for 
lubricants at the BP 
Research Station 


ENERGOL 


LUBRICANTS 


PRODUCTS OF THE BRITISH PETR 






Visit us at the 
ENGINEERING 
EXHIBITION 

OLYMPIA 16th—30th APRIL 
STAND No. 17 

Inner Row Gallery 
NATIONAL HALL 


Distributors 


THE POWER PETROLEUM co. LTD. pleased to advise on your lubrication 


Heod Office: 76/86 STRAND - LONDON W.C.2 (Branches ond Depots throughout the country) requirements and problems 


Our Technical Department will be 
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SALISBURY GEARS- 





HYPOID AND SPIRAL BEVEL 
GEARS UP TO 24” dia. 


High quality gears produced 
on the latest machines 
up to 24” dia. for all 
vehicles and locomotives. 





smooth, 






silent, 















longer-lasting .. . 















A 


Axle shafts of all types. Special 
induction hardening process cuts cost, saves 
weight, and permits higher loadings. 





















SALISBURY gears are smooth, silent and 









SALISBURY TRANSMISSION LTD. 


shares in the joint technical, research and 
productive resources of more than 


longer-lasting because of their excep- 
tionally good finish—the result of the 





most recent manufacturing techniques 







. . 20 famous firms, such as Laycock 
and of constant attention to detail. ca Ae re 
Engineering Ltd., Forgings and Presswork 
Ltd., Hardy Spicer Ltd., 


The Phosphor Bronze Co. Ltd., 












THERE ARE OTHER BENEFITS of this careful 






quantity-production on the most modern Revacycle and Coniflex low-cost and others, who constitute the 
; , : gears, for car and light commer- Birfield Gro »f Companies 
machines . . . excellent quality in every cial differentials up to 43° pitch irfield Group of Companies. 








cone distance 




















way . . . less servicing . . . a really com- 
petitive price . . . and, most important, 
delivery on time. That’s why Salisbury gears are SALISBURY make most kinds of gears, axle shafts and 
increasingly specified by designers and manufacturers transmissions for industry and commerce. And 
.. . for cars such as Jaguar and Aston Martin, for Salisbury technicians are always glad to co-operate 
the new diesel locomotives, for the tough work of on new projects and problems. Perhaps they can help 







building and agricultural machinery. you too? Please write for further details. 








SALISBURY TRANSMISSION LTD 


BIRCH ROAD 







BIRMINGHAM 6 





WITTON 





tit 
Member of the rir Birtield Group 
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HAMMERED OR TRADE \ Snedlzy, MARK 


PRODUCTION HYDRAULIC PRESSED PAN — os 
PLANNING FORGINGS 


ee 


lechniques Leap: ANCA|| gscccw paaiete| || cose ote on 


PERFORATED OR SOLID BOTTOMS 


TO 24 TONS OVER OR UNDER DRIVEN 


















’ 2 Smedley Brothers. I's 
INCE FORGE CO. WIGAN Belper. Derbyshire. 
PARKS FORGE LTD Telephone: Belper 12 

















Great Strides In Recent Months PROPRIETORS 








But not if you fix a Kolok 
Positive Lock Washer be- 
tween them. Here’s the 
inexpensive solution to 
vibration and slackness 
worries—and there is a 
size for every requirement. 





Many of the old production problems are on their way out. New methods, 
long needed by Production Controllers and Works Managers have written 
them off for good. 





A surprising and valuable achievement ? Most certainly. Particularly when 
you consider that these new methods embrace every planning need from 
** automated ” production to small component and batch manufacture. 


Keep them 
The first thing to grasp is that the new methods are comprehensive. They wes firmly in place with 


take over the whole planning job, including Machine Loading, control and K oO L © K 


planning of each operation, forecasting of deliveries, future commitments, 
etc. And there is no question of distorting your present administration to 








fitthem. They are adaptable to almost any form—and as invaluable to the POSITIVE LOCK WASHERS 
multi-line manufacturer as to the small repetition fabricator. = available in all sizes 
‘ POSITIVE LOCK WASHER CO. LTD., 45 Renfrew Street, Glasgow DOUgias 9292 
Here is what just one section of a representative system will show : 
“In my view, Sir, the fact that they are but recently estab- 
1. Customer’s order details with sketches. lished should not dissuade us from availing ourselves of a 
2. Delivery promise dates. service which, to my knowledge, is unique—even in 1859.” 
3. Scheduled Gativerios. : “<I must admit that this idea of the insurance and inspection of 
4. Quantities despatched, with dates. boilers being administered by one company is an extremely 
5. Works and selling price. modern one. Nonetheless, admirable : and doubtless, here to sta) 
6. General machine loading programme. Inform me again of their name.” 
7. Operation costings. “The Steam Boiler Assurance Company.” * 
8. Hourly outputs. 
9. Weekly machine outputs. ‘And my Board meets tomorrow. Excellent.” 


This is quoted purely as an example. There are dozens of other adaptations, 
the essential feature being that information is conveyed visib/y. It is not lost 
in a thick wad of production schedules. When you need it, it’s there, picked 
out for you by visible legends and pinpointed by visible signals. And, you 
are warned of danger spots—shortages of materials, inefficient machines, 
production “* bulges,” etc. 





In response to the general interest created by these systems details have been 
prepared and can be forwarded to Managers and Executives on request. 
To save time, just attach the coupon below to your letterheading for full 


details by return. 
(CStannan Systems) *A CENTURY LATER, and since 1896 known as 














The Vulcan Boiler and Ge 1 I Compan 

The Shannon Ltd., Se ee ee 

C N, Mald Ss Limited, we have a century’s experience behind us—and 

71, Shannon orner, New aiden, Surrey. every day are learning more. Our clients are now numbered 


in tens of thousands. The expert specialist inspection and 
insurance of industrial machinery — boilers included — still 
makes our services exceptional: even in 1999. 


suwon & M TO BRITISH BUSINESS e ™: Vulcan 


Trade Mark 154 BOILER & GENERAL INSURANCE CO. LTD. 
‘ 67 KING STREET, MANCHESTER 2 


Please send me details of your “* Produc- 
tion Planning” System, without obligation. 
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MAYBACH 
POWER 
MADE IN 
BRITAIN 








Typical of the MD range of etna) 
engines is this Type 650 12 
cylinder supercharged model wit! 
cylindersarrangedin‘ V formation. 

















» 









[a 


MALALALALS 






‘ Railway Traction 220-2,000 B.H.P. 






Industrial Plant 220-1,750 B.H.P. > 







Marine 220-3,000 B.H.P. 







Me) Sa | 


Sa 


je wer: 






Armstrong Siddeley have the exclusive manufacturing and selling 
licence in the United Kingdom for the world-famous Maybach MD 






range of In-line and ‘V’ form diesel engines. These diesels range from 






4 cylinder engines of 220 hp to 16 cylinder engines of 3,000 hp. They 






have an outstanding record of performance and reliability over millions 
of miles on railways throughout the world, and are widely used for 
marine propulsion and industrial power generation of all kinds. 









ARMSTRONG SIDDELEY MOTORS 
Coventry, England 





ARMSTRONG SIDDELEY 


MinyGbachs 


| 
| DIESEL ENGINES 
EE a a i mere MEMBER OF THE HAWKER SIDDELEY GROUP 








ENGINE BUILDERS TO THE WORLD 
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PNEUTOMATION 


/ eae in the right direction 


A push to production with the power of an elephant —that’s 
PNEUTOMATION! Strong, steady power under perfect control, 
in the right place at the right time. The power to do anything 

from bell-ringing to jig-boring—and do it faster, at less cost. 

A wide range of standard equipment makes the system adaptable for 
any layout, any space. Simplicity of design, careful workmanship 
and completely non-corrodible materials cut replacement and 
maintenance costs, ensures that Lang PREUTOMATION 

is a really long-lasting trouble-free pneumatic power system. 


Pneutomation never forgets to operate 


The ‘ Pneulang ’ basic cylinder unit, just one of the 264 cylinders 
available ‘ off-the-shelf’. The range of PREUTOMATION 
equipment also includes many types of manual and automatic 
valves, lubricators, air flow regulators, pipes and fittings, etc. 
PNEUTOMATION 
energy under control 





"LANG PNEUMATIC LTD 


Associated with Desoutter Brothers (Holdings) Ltd. 
OWEN ROAD, WOLVERHAMPTON. Tel: 25221. 2. 3. 4. 








FOR MEDIUM-SIZE VESSELS 


Developed to meet the increasing demand for main drive 


gears in diesel driven vessels these gear units are backed 
by long experience in industrial and traction gear design 


and manufacture. 


ENGINEERING 
MARINE 
WELDING 
EMUCLEAR 
ENERGY 
EXHIBITION 














civmpia tohoon 

16cm 50ee OPRIL 1959 
Write for brochure MAR 600 | Stand 7, Inner Row, National Hall Gallery. 

ALFRED WISEMAN & CO LTD London Office: Carlisle House, 8 Southampton Row, W.C.1. 


Glover Street, Birmingham 9. Tel: VICTORIA 2216-7 Tel: HOLBORN 7127 
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Positive Ventilation with NEWRIDGE 





ODDIE FASTENERS 


PAT. NO. 507249 


THE GENERAL PURPOSE FASTENER 
FOR ENGINEERS. 


Simple—Positive—Seilf Locking. 
Made in a variety of types and sizes. 
Special Fasteners to suit customers’ 
requirements. 

Used on aircraft, automobiles, coaches, 
caravans, rail coaches, electrical, radio and 
radar units, refrigerators, marine craft, 
display equipment, etc. 

For quickly detachable doors, covers, panels, 
access covers, etc. 


For full details and literature apply to 





ODDIE BRADBURY & CULL LTD — PORTSWOOD RD. — SOUTHAMPTON 
TEL: 55883 CABLES: FASTENERS, SOUTHAMPTON 








STHE NEWRIDGE; 3 
VENTILATOR 


EFFICIENT AND BCONOMIC | 








Functions without mechanical aid and gives maximum air 
extraction even with little or no wind. 

Designed to give stack action with natural outflow of air. 
Special baffles create “ air jumps ” to augment such action. 
Constructed from Aluminium Alloy (1 .25 per cent. manganese) 
the Newridge Ventilator is light in weight and corrosion 
resistant. Easily fitted to all types of roof. Controlled exhaust 
can be provided during cold weather 





Better than New 
| with a.... 






POSITIVE VENTILATION 
The diagram of a cross section of the 
ventilator shows how the air is ex- 
tracted from the building. 


FREE TECHNICAL ADVICE BRITISH WIRE THREAD INSERT 

















We shall be pleased to place our 

many years of technical and practical PRECISION MADE in CARBON STEEL 
experience at your disposal without for ALUMINIUM and MAGNESIUM. 

any obligation on your part. We also make Stainless and Bronze for 


other applications. 


CROSS MANUFACTURING CO. . 
NEWRIDGE ENGINEERING Tel: Combe Down 2355-8 SATH, SOMERSET aaa 
COMPANY LIMITED Specialists in JET ENGINE LABYRINTHS, CIRCLIPS, SPRING 





Belville Works, Ponteland, Newcastic upon Tyne 
Telephone: Ponteland 3170 








DREDGING PLANT 


To the Largest Dimensions and Capabilities 


PATENT CUTTER HOPPER DREDGERS. PATENT DIPPER DREDGERS. BUCKET 
DREDGERS. GOLD AND TIN RECOVERY DREDGERS. FLOATING CRANES 


Hopper Barges, Screw Steamers, Side & Stern Paddle Wheel Steamers, Tugs, &c. 
New Buckets, Links, Pins, Gearing, etc., supplied for existing Dredgers 


FLEMING X FERG USON, LTD, TWIN-SCREW TRAILING SUCTION HOPPER DREDGER “FITZROY” 
built for the 
SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND QUEENSLAND GOVERNMENT, FOR ROCKHAMPTON 
Dredging capacity : 1,000 cubic yards per hour 


Vessel can suck from its 800-ton hopper delivering to a distance of 1,000 feet 
to a height of 16 feet. 





"Phone :—Paisley 4121. Tele. Add.—‘*Phaenix, Paisley.”’ 


London Office: 54-62 Regent Street, W.1. Tel. Regent 6247 


Cee el 
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accuracy and quality 
quickly ‘take shape in... 








Pipe Fabrication to British 
and American standards in: 


Mild Steels, Carbon Molybdenum 
and Chromium Molybdenum Steels. 


* 
% Stainless Steels (austenitic 
and heat resisting). 

* Cast Iron 

* Copper and Copper Alloys. 

* Aluminium and Aluminium Alloys. 
*K Plastics. 





Whatever your problem- 
contact Steels for the answer. 





STEELS ENGINEERING siti 
INSTALLATIONS LTD., sunderiana, om 


and their Associates ARCHIBALD LOW & SONS LTD., Glasgow. 
209 HOME & OVERSEAS SALES OFFICE: 143 Sloane St., $.W.1. Tel: Sloane 6178 


° 








es 
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f your problem is tilting moments 








“turn to the Gross-Rol Bearing 


Evolved, perfected and manufactured in Great Britain in collaboration with British 


Timken Limited. 


The Priestman Cross-Roll Bearing consists of 
four separately machined rings. When bolted 
together in pairs the roller paths form a diamond 
pattern race section. 


The Timken tapered rollers, spaced on the pitch 
circle by pressed steel cages, alternately contact 
opposing race surfaces of the outer and inner 
rings. The crossing of the roller axes in com- 
bination with the inclination of the roller paths 
is the feature that enables the Bearing to resist 





loads in all directions. . —- ‘ 

maintenance beyond the periodical replenish- 
Priestman Cross-Roll Bearings are pre-loaded, ment of grease in the labyrinth which 
pre-lubricated, and sealed self-locating supplements the special synthetic rubber 
assemblies, requiring no adjustment and little cruciform seal, excluding all foreign matter. 





PRIESTMAN BROTHERS LIMITED, HULL, ENGLAND 


BCA 
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APPLICATIONS 


Ferranti high power silicon rectifiers have 
many applications in the aircraft, electronic, 
electrical, chemical, marine and _ general 
engineering industries including aircraft and 
marine power supplies, radar systems, compu- 
ters, chemical processing, welding and electro- 
plating. 


FERRANTI LID Fee 





ER 37 


HIGH POWER 


SUHUCOWN 


RECTIFIER 





SUWACGIUSS 


Ratings up to 150 amps. 


Size 12” x 5” x 48” (incl. 


mounting brackets). 


Ratings up to 40 amps. 
“Size 64” x 3” x 2h" (incl. 
mounting brackets). 


- Ratings up to 16 amps. 
Size 2?" x 2%" x 2” (incl. 
mounting brackets). 





rr 


FERRANTI 











SPECIAL FEATURES 

® Reliability at high 
temperatures. . 

e High power to space 
ratio. 

® Very high rectification 
efficiency. 


CHADDERTON * OLDHAM * LANCASHIRE 
Telephone: MAIn 6661 


London Office: KERN HOUSE, 36, KINGSWAY, LONDON W.C.2. Tel: TEMple Bar 6666 


"FE 196/2 
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BUILD YOUR 





EFFICIENCY WITH 
(YIN PRODUCTS 





Integrated experience from over a century 
of craftsmanship has made the name of 
Osborn world famous as a hallmark of 
quality in the manufacture of fine steels 


and steel products. 


Products in alloy, stainless and tool steels 
are manufactured throughout within the 
same organisation, and include castings 
by general foundry and precision methods, 


forgings and engineers’ cutting tools etc. 





STEELMAKERS * STEELFOUNDERS * ENGINEERS’ TOOLMAKERS 


SAMUEL OSBORN & GO., LIMITED 
CLYDE STEEL WORKS, SHEFFIELD 









Howden compressor at the National Gas Turbine Establishment, Farnborough: (Crown Copyright reserved) 
Delivery—air at 5500 c.f.m. against 30 p.s.i.g. 


Howden Compressors 


NE OF THE important features of the rotary-screw 

compressor, developed formany years by Howden, 

lies in the uniformly rotary motion which gives a 
positive displacement without the use of any recipro- 
cating parts or valves. 


ANOTHER FEATURE, which in combination with 
the first brings such outstandingly practical advantages— 
is the precise ‘timing’ of the rotors by separately encased 
helical gearing so that an accurately controlled running 
clearance is maintained between the carefully-developed 
rotor profiles. 


THIS CLEARANCE eliminates metal-to-metal contact 
and mechanical wear—it also dispenses with the need for 
rotor lubrication. Thus, being oil-free, the rotors do 
not easily pick up impurities, and the delivery itself 
is oil-free. 

Other advantages of the compressor are:-— 
Simpticiry—with easy maintenance: Hicn-Erriciency; 
delivers clean air or any non-corrosive gas: SMOOTH 


FLow; needing only small receiver: Lirrte FLoor Space 
required; VisraTIONLess; needs only light foundations. 


Howden compressors are driven through Howden 
speed-increasing gearboxes from any available power 
source. 


The range of Howden compressors :— 
Single-stage, up to 60 p.s.i.g. discharge; from 
650 c.f.m. inlet volume to 25,000 c.f.m. 
Two-stage, from 60 to 150 p.s.i.g. discharge; from 
2,000 c.f.m. to 25,000 c.f.m. 


Howden single-stage compressors may also be used as 
exhausters for vacuum down to 1/5 of the prevailing 
atmospheric pressure: two-stage for vacuums to 1/15 
of atmospheric pressure. 

Howden compressors have been supplied for: Pneumatic 
conveyors; Work’s compressed-air service; Distribution of Town’s 
gas; As boosters for high-pressure air or gas; As exhausters for 
evaporating plants. In the chemical industry; compressing 
butane, carbon dioxide, nitrogen, propane and steam. 


JAMES HOWDEN AND COMPANY LIMITED 


195 SCOTLAND STREET, GLASGOW, C.5, and 15 GROSVENOR PLACE, LONDON, S.W.1 
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COARSE AND 
MEDIUM SCREENING 





Tw mounting units 
on le «support shaft 
assem 


One rub mounting unit at 
each cornér supports screen 
body. 


Y-ROCK full floating screen 


High capacity coarse and medium screening for crushed rock, gravel 

and other materials with sizings up to 10 in. opening. Moving parts of the 
screen float entirely on rubber giving absolute freedom to develop 

maximum screening capacity. Massive rubber mountings support the 

shaft assembly, to absorb vibration completely. Ty-rock screens are available 
in many sizes with either single, double or triple screening surfaces. 

Send for fully illustrated brochure G 557 


LONDON OFFICE: NINETEEN WOBURN PLACE, W.C.1. TELEPHONE: TERMINUS 2833 


WORKS: DERBY Member ef Atomic Power Constructions Limited. One of the five British Nuclear Energy Groups 


oo IONAL COMBUSTION PRODUCTS LIMITED 
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ra The “Bowcombe” is being loaded with coal and will very soon move 
Pe ui EF 4 t t | down the Tyne to the open sea. A Simon coal shipping plant is filling her 


at a rate of 1000 tons an hour from two shipping booms. This installation 












has been built for the Tyne Improvement Commission at Whitehill Point, 
North Shields. The extensive coal handling facilities include wagon 
marshalling and tippling as well as belt conveyors to carry the coal over 


the water and into the ship. Every operation is carefully synchronised and 





controlled. In the two years after its commissioning in December 1954 this 
plant handled over two million tons of coal. Plants design and built by 
Simon are. handling a wide variety of materials all over the world. 


Our brochure “* Coal-shipping plant on the Tyne”’ contains a full description of this plant. 
Why not write for it today ? 
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Simon Handling Engineers Lid 





STOCKPORT, ENGLAND Telephone: GATley 3621 Telex 66-287 Telegrams : S.H.E.L. Telex Stockport 





H.S.288/PS 
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Getting 
the most from 
the mine 





Hudson’s have the facilities, 


the resources and above all the 


experience to supply the 


most efficient types of light railway 


and trailer equipment 


for any project 


in any part of the world. 





6 - Ton, 120 cu. ft. Hudson Side Tip Wagon 





in use overseas. 





ROBERT HUDSON LIMITED, Be 
RALETRUX HOUSE, MEADOW LANE, LEEDS. : Ul To} 4! 
Telephone: Leeds 20004. Telegrams: Raletrux, Leeds. ~~ es - 


London Office ’ Pos - LIGHT RAILWAY MATERIALS 


Locomotive House, 30-34, Buckingham Gate, Westminster, S.W.! 


Works at 
Leeds, Benoni, Durban & Calcutta. 
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THE 


Moving Plant? 


ENGINEER 


Planning a New Factory? 


Reorganising Production ? 





Consult WARDS 


F.PL. Department... 


...a service which ensures speedy and efficient industrial ‘‘housemoving’’ with 
minimum loss of production. No transfer of machinery or factory re-organi- 
sation is so small that it does not demand planned attention; no jobs are too big 
or too small to be outside the scope of this department’s activities. 


Write for the leaflet :—“ Factory Planning and Installation.” 


THOS. W. WARD LTD 


FACTORY PLANNING 


ALBION WORKS 


* SHEFFIELD 


Phone:26311 (Ext. 281) Grams: *'Forward;Sheffield”* 


AND INSTALLATION DEPARTMENT 


LONDON OFFICE: BRETTENHAM HOUSE LANCASTER PLACE STRAND W.C.2. PHONE: TEM. 1515 


F.P.1, 25 



































We invite enquiries 

















WEST HAM TESTING LABORATORY..: 


BAYTHORNE HOUSE, GORDON STREET, PLAISTOW, LONDON, E.13 2¢ 


LABORATORY 
ANALYSIS 


The analysis of COAL is our first consider- 
ation, as in many industries it is the chief 
item of expense. Consult us for analysis 


of MINERALS, ORES, OILS, 
METALS, ALLOYS, WATER, etc 























Made in ALL METALS, 
Our range of Weaving covers all grades 
from the FINEST WIRE CLOTH 
to the HEAVIEST SCREENING. 
ALD. and ARB approved 


Please write for our Brochure, containing 
useful Technical information. 


PHIPP STREET 
LONDON E.C2 





43 


ADDUTT. 


of NEWARK 





Specialists 
in the 
Manufacture 
of Dished 
Ends 


a 





‘DISHED & FLANGED 
VESSEL ENDS 
BOILERS - LOCO 
FIREBOXES and all 


PRESSURE VESSELS 
Riveted or Welded 


s 
WELDED and FLANGED 
WORK A SPECIALITY 





ABBOTT & C° 


(Newark) LTD. 


NEWARK BOILER WORKS. 
NEWARK: NOTTS: ENGLAND 
Telephone: Newark 34. 











THE 


< 


Electric contacts 
control relays 

which stop and start 
motors at pressures 
or temperatures 
which can be 
individually 

and accurately set. 


of Pressure and 
Tem perature 


Intrinsically 

safe and flame- 
proof schemes arc 
available. 

Please send for 
Catalogue 
Section | D. 


BUDENBERG GAUGE CO. LTD. - BROADHEATH, Nr. MANCHESTER. 
London: Regency House, 1-4 Warwick St., W.1. Tel.: GERrard 4822-3 
Grams: Pyrometer, Piccy, London. Glasgow: 62 Robertson St., C.2. 








dmBU.40 


lsain- Wy diffe 


FOUNDRIES LT 





” Py, 
WU 


PULVERISING 
MILLS FOR 
FINE GRINDING 


@ 4sizes: 
Laboratory, P.1, 
P.2 = (illustrated) 
and P.4 


@ Finest powder in 
one through-put 

@ Granulation or 
200 mesh, without 
sieving (down to 
350 mesh and 
sieve) 

@ Test Mill available 
for customer's 
samples 

@ Supplied with or 
without electrical 
and bagging 
equipment 

NOW MANUFACTURED AND SOLD BY 


FOLLSAIN-WYCLIFFE FOUNDRIES LTD 
LUTTERWORTH - Nr. RUGBY Ze!: Lutterworth 10, 60 and 152 


Grams: “ Wycliffe,” Lutterworth 


***e@eeee 
aM 8n8.0.8 0 0° 0' eee "4 "5" 
0 0 6 © © 6 ewe ee 
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HADRIAN’S 





Wonders of the World 


im for himself and his successors ov 
ars ago. Originally it was encrusted 


magnificent marble and the circular wall 


wned by a cone of earth planted with 
built the bridge which 
tomb 
medieval] 


le 


naarian 
ss to the 


me the 


The mausoleum 
titadel of 


nw known as the Castle of 





J ELLINGTON; 


TUBE WORKS L'™> 


For Steel Tubes and Steel Tube Fabrication 


GREAT BRIDGE - TIPTON - STAFFORDSHIRE 
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MacLellan Rubber Expansion Joints—particularly 


MacLellan Rubber Expansion Joints— 
have many advantages over other joints 
under certain conditions. 


Rubber Expansion Joints compensate for 
expansion or contraction and shear. Rubber 
dampens shock, vibration and noise trans- 
mission, and has good recovery. 


Rubber Expansion Joints are easily, installed, 
gaskets are unnecessary and there is no 
electrolysis with salt water. 


MacLellan can. supply Expansion Joints in 
natural or synthetic rubber, reinforced for 
pressure and vacuum, to withstand exposure 
to weather, heat, oil, etc. 


SIZE—Circular joints have been made 
up to 10ft. bore; rectangular joints up to 
l6ft. per side. Developments are in hand 
for even greater sizes. This illustration 
shows a 5ft. joint. 


Technical and consultative service. Qualified 
representatives strategically placed across the 
country. 


ro moe a ae SEE 


Maclelian RUBBER )6-°'s.cstctes © Comeeny, timites 


CARRIES INDUSTRY FORWARD — & Weve of curves for inavsery tor over 80 years; expansion joint. conveyor belts for ourdoor and under 





lining and covering, Mactex rubber buckets, roller and idler covers, asbestos millboard, protective clothing. 





For the really awkward job 


... When pipe-line systems 

are so complicated that 

ordinary couplings are quite 

useless, call in Simplifix. 

We make non-standard fittings 

of all kinds, tailored to 

specific requirements. 

Our Service Department : Regd. Trade Mark 
has had such a wide 


experience of individual : 
problems in this field, Soy E M a i oe A 4 


that it can certainly 


solve yours. SIMPLIFIX COUPLINGS LTD., Hargrave Road, 
Maidenhead, Berks. Tel: Maidenhead 5100 (10 lines) 
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BoQLLrons 


H. C. COPPER 


BUSBARS 


Up to 10” wide x 1” thick or 3” square drawn 
finish up to 12” x 3” x 16 ft. hard rolled. Extra 
heavy machined bars to customers’ require- 
ments. Tubular and laminated busbars. 


PRE-ASSEMBLY WORK 
ON COPPER BUSBARS 
Facilities are available in our Works for 


bending, sawing, drilling, slotting, and 
tinning, to customers’ requirements. 








_ ee = 7F e 
CONTRACTORS—DAVIDSON & CO ‘LTD—BELFAST 


Approximately 400 tons of H.C. | Va) Wael ie 

Copper Busbars supplied to The eS a wa N © -7~Y, altwon. 
Associated Ethyl Company Limited \ 9) "J \ 

for their Chlorine Plant. The illustra- eal bin ; 


drilled and slotted to customer's re- 


quirements. 
Section 8’ x 3’. SUPPLIED 


THOMAS BOLTON & SONS LTD AND 


Head Office: Mersey Copper Works, Widnes, Lancs. Tel: Widnes 2022 ERECTED BY 
London Office and Export Sales Department: 
168, Regent Street, W.1. Telephone: REGent 6427. KENT HOUSE LANE BECKENHAM KENT 
Telephone: SYDENHAM 6080 (7 lined 
Established over 80 years Telegrams: ‘sueermerat’ Beckenham, Kent 


INDUSTRIAL & TRACTION GEARS 


EPICYCLIC TYPE 
REDUCTION GEARS 


Ratios 3: 1, to 1200: 1, 
Maximum Efficiency—mini- 
mum space: Horizontal or 
Vertical Mounting. 

The most efficient method of 
obtaining a low speed drive, 
using a high speed motor, 
utilizing a minimum of space. 
We can offer single or 
multiple stage reductions 
from 3 to 1, up to 1200 tol, 
for horizontal or vertical 


mounting. 


J. GARDNER & CO LTD 








iustrated—NMIOTORIZED MULTIPLE STAGE UNIT— 
Ratio 1100/1, 60,000 ins. lbs. torque output. 


BOSTOCE 6 SBRAMEEY ETD. 


SPECIALISTS IN POWER TRANSMISSION 
PHONE : STALYBRIDGE 3232-3 STALYBRIDGE A 1/646d) 
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Colt Dual-Purpose Fire Ventilators not only pro- 


. and your power and light switches and your 
vide an automatic means of removing smoke, 


dangerous live wires. But how—when a factory 
is filled with smoke and heat that can kill a heat and flames, but also give excellent day- 
man in one breath... ? to-day working conditions. Hence their widespread 
Ask any Fire Chief. He will tell you: the rapid adoption by industry. 

removal of smoke and heat is the key to fire For the full story of combined ventilation and 
fighting. It enables him to get at and put out fire protection write for the pamphlet “Some 
the fire before it can spread—and with the Aspects of Fire Prevention” by M. J. Reaney, 


least smoke and water damage. to Dept. 25/4 


DUAL-PURPOSE VENTILATORS 


COLT VENTILATION LIMITED SURBITON SURREY _ Telephone: ELMbridge 0/6! (/0 lines; 


See our exhibit at the Factory Equipment Exhibition, Earls Court—Stand No. 624 
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This 
pump Is 


priceless 


Rhythmic, purposeful action . . . pumping to maintain a vital flow. That. is the story of the human 
heart, told simply. We at Measurement take this opportunity of linking it with the story of the 
pump in Industry. Go to the heart of any industrial liquid process, and you will agree that a good 
reliable pump makes all the difference between long-term success or failure. 

Where the requirement is for a pump to handle lubricating and non-abrasive liquids, there is a 


ROTOPLUNGE pump to suit whether the need is for constant or variable output. 







ROTOPLUNGE PUMPS FOR INDUSTRIAL LIQUID PROCESS 


plunger-type pumps . . . gear pumps. . . automatically reversible 


pumps .... variable capacity pumps. 


The variable capacity pump illustrated is 
of the rotating valveless type, which may 
be varied from maximum to zero whilst 
running. It is suitable for most 
non-corrosive, non-abrasive liquids of 
practically any viscosity and temperatures 
up to 200°F. This type is available in 
capacities from 70 g.p.h. to 1,000 g.p.h. 


Made by MEASUREMENT Ltd. 


TAMESIDE WORKS, DOBCROSS NEAR OLDHAM 
ALSO MANUFACTURERS OF LIQUID METERS AND CONTROL APPARATUS 


Tel: Delph 424 (5 lines) Telegrams : Supermeter, Dobcross 


EXPORT ENQUIRIES TO :—Parkinson Cowan Group Exports Ltd., Terminal House, 
Grosvenor Gardens, London, S.W.1. 


Tel ; SLOANE O111/4 Cables : DISC, London 


A Parkinson Cowan Comosny 
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Meet the New KL 12-20 
range of Jones Cranes and 
some of the well known 


products used in 
their manufacture 
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Jones Cranes 


a 


The slewing motion of the great new J 

is one of the smoothest in the whole history of cranes. To achieve, 
this, the manufacturers called in John Holroyd & Company, who 
recommended one of their vertical wormgear boxes. With wheels cr2”° 
of Holfos bronze, Holroyd wormgears possess an unfailing degree 

of accuracy and ruggedness that might have been created specially 


for this work. 


i if 


JOHN HOLROYD & COMPANY LIMITED MILNROW LANCASHIRE. 
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Jones crane 








J. P. SKINNER 
& CO. LTD. 


Telegrams :— P.O. BOX 40 Telephone :— 
SPRINGS 23156 P.B.E. 
SHEFFIELD 6 SHEFFIELD 


London Office 
BURLEY HOUSE, 5/11 THEOBALD’S ROAD, W.C.! 
Telephone: CHAncery 5628 


SPECIALISTS IN THE MANUFACTURE OF 
THE HIGHEST QUALITY MEDIUM 
AND LIGHT SPRINGS 


—AS SUPPLIED FOR 
THE NEW JONES CRANE KLI2-20 











Glacier bushes are, of course, 
fitted as standard equipment in the new 


Jones KL 12-20 Mobile Crane 


Jonesc 
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For sheer grip—stopping power plus holding power— 

there’s nothing to equal MINTEX friction liners. None come 
tougher. MINTEX have proved themselves on some of 

the most punishing stopping and holding jobs there are; on all 
types of contractors’ plant—bulldozers, compressors, 
concrete-mixers, tractors, dumpers—and on all types of 
excavators and cranes, including the new Jones KL 12-20 

Crane, on which 32 MINTEX clutch lining segments and 


2 MINTEX winch brake linings are fitted as original equipment. 


Hoist... 
Lower... 


HOLD IT! 


You can rely on 


Brake and Clutch Liners 


e 
Jones 


MINTEX Friction Materials are manufactured by British Belting & Asbestos Ltd., Cleckheaton, Yorkshir 








20-TON CAPACITY 


All the advantages that up-to-the-minute design and modern manufacturing methods 
can provide are incorporated in the new Jones KL 1|2-20 range of cranes. These diesel- 
powered machines are reliable, manoeuvrable, fast and economical in operation. 
The proved Jones direct diesel/mechanical transmission gives full engine power 


to all motions and allows precision load control at all times. 











KL 12-20M 
MOBILE 


3 YEARS’ GUARANTEE 


AND UNEQUALLED SERVICE 










IEW 20-TON 












* SECTIONAL LATTICE JIBS UP TO 100 FEET 
* CENTRALLY MOUNTED SUPERSTRUCTURES 
* FINGER TIP, POWER-ASSISTED CONTROLS 

* HIGH OPERATING SPEEDS 

*% EXCELLENT VISIBILITY 


Rm T iy 





KL 12-20R 
RAIL- MOUNTED 


j has an ample reserve 


i of power for shunting. 














The JONES KL 12-20L, with its heavy duty 


crane carrier chassis, is ideal for t 






















contractor or tner perator 









concerned with scattere 


Its high mobility mir 





productive travelling time 


makes for efficient 






> 






handling of loads up t 





KL 12-20L 
LORRY- MOUNTED 


d Kinedom -F 


GEORGE COHEN SONS & COMPANY LIMITED, WOOD LANE, LONDON, W.1!2 





tured and Exported by their associates 


K & L STEELFOUNDERS AND ENGINEERS LIMITED, LETCHWORTH, HERTS. 
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Cranes, Lifts, Mechanical Handling & Hydraulic Equipment, 
Reduction Gears, Slitting Machines, Pumps, Roller Bearings etc. 


PRECISION 
PLASTIC SHIMS 
From 0005”, 001”, -0015” 


up to -040”. 


ees | 


EASY TO IDENTIFY - EASY TO USE 


% Write for Samples and Literature or Mail Blueprint for Quotation. 


AUTO AERO LTD. 


44 PACKINGTON ROAD LONDON.W.3 Telephone ACORN 0544 





CAPE EN GINEERIN G COMPANY LTD 


TELEPHONE NUMBERS 774-5 / WARWICK / TELEGRAMS ‘CAPABILITY’ WARWICK 


Jones ‘ 








Jones cranes 


Jones cranes 


It’s FERODO first— 
to last 


ON THE JONES 
KL12-20! 


Jone 


For the Jones KL12-20 they wanted friction 
linings that gave safety and dependability, 
smooth power transmission and, of course, 
long, hard wear with few replacements. 

So Jones have chosen Ferodo—for the four wheel 


brakes, slewing brake, derrick brake, hoist 
clutch and transmission clutch! 


FOR ALL FRICTION LININGS, SEE YOU CHOOSE 
FERODO FIRST—TO LAST! 


FERODO 


Brake Linings - Clutch Facings 


FERODO LIMITED - CHAPEL-EN-LE-FRITH A Member of the Turner & Newall Organisations 


Jones c 
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A Jones crane, 


= 


the Finest 
and Toughest 
meshcmmmnnal 


KL 12-20 L 
and other models 





heavy duty 
crane chassis 


FC 20 


FODENS LTD ELWORTH WORKS SANDBACH CHESHIRE Telephone: Sandbach 644 (12 lines) 
LONDON SALES{OFFICE: 139 Park Lane, W.|!. Telephone: Grosvenor 5932 


ae jones poe Jones cranes 8 Cranes 
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Has your Company unlimited capital ? 


OF COURSE NOT—what an absurd question to ask! 
Nevertheless it is probable that by continuing to 
finance stocks of your own you are immobilising 
money that can be more profitably employed in 
helping to increase your turnover and develop- 
ment. Even if your capital is relatively adequate 
there is still the risk element to be considered. 
Too frequently a consumer can find that the pur- 
chase prices of his stocks are out of line with cur- 
rent market values. On many occasions he is even 
compelled to unload redundant materials at a 
considerable loss. As far as NON-FERROUS METALS 
are concerned we at RIGHTON can solve this prob- 


lem by supplying materials from our day to day 
stocks of 1,000 tons on an IMMEDIATE DELIVERY 
basis, or as and when they are required, at the 
current MILL PRICE for all quantities. We would 
also point out that as Official Stockholders for 
1.c.1. (Metals Division) all our stocks within the 
range they produce are of their manufacture. 
This ensures a high consistency of quality and 
temper so often lacking when purchasing from 
stockholding sources. 

THE RIGHTON SERVICE is at your disposal. 
Why not pick up the telephone and try it 
NOW ? 


Henry Righton 
& CO. LTD. 


70/84, PENTONVILLE ROAD, LONDON N.I. 


TELEPHONE: TERMINUS 8877 


AND AT BIRMINGHAM & BRISTOL 


RIGHTON 
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HARLAND 


BOILER FEED PUMPS 


a 


Bradwell 


On behalf of the Nuclear Power Plant Company, Messrs. C. A. Parsons have 
placed with Harland the contract for 12 groups of boiler feed pumps 
complete with motors for this major nuclear power station to be 


commissioned by the Central Electricity Authority 


within their first Nuclear Power programme 




















THE HARLAND ENGINEERING CO LTD ALLOA SCOTLAND 


LONDON & EXPORT SALES OFFICES: HARLAND HOUSE 20 PARK STREET WI 
BRANCHES IN BRISTOL GLASGOW LEEDS NEWCASTLE NOTTINGHAM TIMPERLEY (Cheshire) WOLVERHAMPTON & Overseas 
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SAFETY 
IN THE 
LONG 
RUN 
WITH THE... 


MAGNETIC SAFETY 
TRIP WIRE SWITCH 


Designed specially for use with 
conveyors and similar equipment, where 
long runs of machinery are in use, 

this C.J.R. safety device stops the 
driving motor (or applies a brake), 

at a touch of the trip wire. 

You owe it to yourself and your 
employees to fit this infallible 

safety device. 


MANUFACTURERS OF INDUSTRIAL ELECTRONIC EQUIPMENT 
AND LOW VOLTAGE SAFETY SYSTEMS 
C.J.R. ELECTRICAL AND ELECTRONIC DEVELOPMENT LIMITED 
BICKFORD ROAD - WITTON - BIRMINGHAM 6 
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OVERHEAD « TRAVELLERS - ELECTRIC _SOLIATR 
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DELLBURN WORKS MOTHERWELL- SCOTLAND i| 
st _Telephone : Motherwell 50 ~Velagre andl wt amon ie rn’ * Motherwell — i Oo 
LOGO STEAM ELECTRIC “GOLIATH - TRAVELLER 

















FLAMEPROOF ttectro meEcHANicaL 
BRAKES 


A.C. 
and 
D.C. 


ELLISTON, EVANS 


& JACKSON, LTD. 
LONDON 


AND 
BRIDGWATER 




























TWIN OR MULTIPLE WORM 
BIN DISCHARGER 


TAPERED OR VARIABLE PITCH WORMS 
DRIVEN BY AN ELECTRIC MOTOR 

TO REGULATE THE FLOW OF — 
MATERIAL FROM 

STORAGE BINS. 

SIZES TO SUIT ANY 
LAYOUT. 


W.S. BARRON 
& SON LID. 


GLOUCESTER 


Manufacturers with over 50 Years’ 
experience — Offer the latest in 


CRUSHING GRINDING MIP Gin Le 
FEEDING SIEVING 
MACHINERY 
















THE MOST 
PRACTICAL WAY 
OF ELEVATING BULK 
MATERIAL AND OFFERING 
THE BEST POSSIBLE PRO- 
TECTION AGAINST FIRE 
AND EXPLOSION RISK. 
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1 to 50 tons per hour Capacities 


Screwlitt 


OF Mane MG Vd. PAR OFF. 





Phone: Gloucester 21055-6-7 
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The valve that does too much... 
GM AL 


Not from the users’ point of view—they thank their lucky stars for 
HOPKINSONS’ bronze Link Valves—but how can we hope to tell 
you about a valve that handles water, full of sand and grit, thick 
heavy liquids such as molasses, resin size or oils, soap lines, com- 
pressed-air lines in mines or quarries, process steam in textile and 
food factories, dye works, laundries, sugar refineries etc., and 
moreover is ‘tough’, easy to operate, reliable and has a long life—all 
in one advertisement? Write for leaflet 5704. 





HOPKINSONS’ 
LINK’ VALVES 















One of HOPKINSONS’ Small Bronze Valves 


HANA 
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fay HOPKINSONS LIMITED 
LONDON OFF c EF 34 NORFO K STREET STRAND a ee 
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SHUTTER DOORS 








at 


go on duty 


The alarm sounds, the great doors slide smoothly back, and 
in seconds the gleaming appliances are on their way to deal 
with yet another outbreak of fire. It is their constant, 
instant response to the demands made upon them, that 
makes Brady Sliding Shutter Doors the regular specification 
for fire stations, police garages, aerodromes, and all types of 
public, commercial and industrial buildings. Made in steel 

















or aluminium to proved designs, their robust reliability 





ensures years of service. They are attractively finished with 





glazed vision or ventilation panels as required, and are easily 
operated by hand, push button, ray, or autopad control. 
Send for illustrated leaflet SD/35/DG 158 



























G. Brady & Company Limited, Manchester, 4. Telephone COLyhurst 2797/8/9. 
BRADY FOR EVERY OPENING: BRADY ROLLING DOORS IN STEEL, WOOD AND ALUMINIUM - SLIDING SHUTTER DOORS - GRILLES 
{X STEEL, ALUMINIUM OR NYLON - UP AND OVER DOORS - FIREPROOF DOORS - COLLAPSIBLE GATES - SLIDING DOOR GEAR 

















THE DOORS 
Stowe & Bowden 


London, Birmingham, Glasgow, Montreal, Port Credit, Hong Kons 






COMMANDING THE WORLD'S LARGEST SALE— 
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GZEGH MACHINES 


of highest quality 
and workmanship 


available for Immediate Delivery 
from our London Showrooms 













ZBROJOVKA Types FA.2., FA.3., FA.4. and FA.5. Plain 
Horizontal, Universal and Vertical Milling Machines. 


PLAUERT Models H.63—24” Spindle ; H.80—3}" 
Spindle ; and H.100-—-4” Spindle ; Horizontal Boring, 
Drilling and Facing Machines. 


KAMENICEK Universal Tool and Cutter Grinders. 


KAMENICEK Model 1U (10” 15"); 2U (12” x 20’, 
12” « 30", 12” = 40") Universal Grinding Machines. 


ZBROJOVKA 10” 20’, 10° 
Universal Grinding Machines. 


30” and 12” x 40’ 


KAMENICEK Model BUA.31 Fully Automatic Universal 
Production Grinding Machine—12" » 40". 


VOLMAN Model C.45 Straight Bed S.S. & S.C. Lathes ; 


18” swing ; 60° and 80° between centres. 


SKODA Model SU.50 Heavy Duty Centre Lathes ; height 
of centres—10” ; distance between centres—60". 


SKODA Model SU.63 Heavy Duty Centre Lathes ; height 
of centres—124” ; distance between centres—80". 


SKODA Model SU.80 Heavy Duty Centre Lathes ; height 
of centres—15}” ; distance between centres—110’. 


SKODA Type HO.12 Double Housing Planing Machines ; 
planing length—13' 1” and 19’ 8" ; planing width—49" ; 
planing height—43”°. Complete with two Rail Heads, 
right-hand Side Head and left-hand Side Head. 


SKODA Model SK-12 Vertical Boring and Turning Mill ; 
maximum swing—S53’. 


VOLMAN Model HOV.63 Slotting Machine ; 25” stroke. 


We welcome your inspection—kindly 


telephone or write to us for full details. 


Selson, 
scien SOLE AGENTS: 


THE SELSON MACHINE TOOL CO. LTD. 


41-45 MINERVA ROAD, NORTH ACTON, LONDON, N.W.10. 


Telephone : ELGar 4000 (10 lines) Telegrams : Selsomachi, London, N.W.10 








"Phone: 5971/4 
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SELF-ERECTING 
GANTRY 


1-5 TONS 






An Addition 
to our existing 
Range of 
First Class 
Lifting 
Equipment 












At last, a Gantry that can be easily erected 
by one or two men in minutes, complete with 
lifting Gear, in absolute safety, from floor level. 


tim Ue 


* Height up to 15ft maximum. 
qo * Highly suitable for export. 
° 













Please send for fully 
descriptive literature 
to Dept. E. 


SPENCER BRIDGE WORK‘ 


NORTHAMPTON 

















RUBBER | 


SEALS-—PecuLiar and PARTICULAR 


This type of seal was designed to take up mating-plate variations 
with reasonably balanced compression resistance, provide for 
simple assembly, have low permanent set and withstand wide 
climatic change in exposed conditions. 

It is a class of job requiring confidence with costly tooling and 
Can we help you? 


experience in specialized production. 





The HUNTINGDON RUBBER Co, Lro. 


SPECIALIST RUBBER MANUFACTURERS, 
Phone HUNTINGDON 934 (4 lines) 
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C.C.B. Overhead Travelling Crane Installation at the C.E.A, 


Power Station, Skelton Grange, Leeds. 











Salient Features of 


Clyde-Booth Design . 


ELECTRIC BRAKES.... 


The C.C.B. Solenoid brake is a compact CCB 
Standard A. C. Brake 








all steel design, built to give long 





working life with a minimum amount of 


adjustment. Detail refinements include: 


YET 


CLYDE CRANE & BOOTH LTD. Incorporating : 


Joseph Booth & Bros., Clyde Crane & Engineering Co., 
Union Crane Works, RODLEY, Leeds, MOSSEND. Lenorkshire. 
Telephone : Pudsey 3168 (6 lines) Telegrams : “ Cranes,” Rodley. Telephone : Holytown 412 (6 lines). Telegrams : “ Clyde"’ Motherwell, 


@ Hardened and ground pins working in phosphor bronze bushed links. 
@ Die pressed friction linings ground to form after fitting. 
@ Quick and easy adjustment to compensate for lining wear. 


@ Wide brake drum and shoes provide large friction area. 
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~No Yon-Ferrous - ‘GaStings rT. | 
Nin Alumini uminium, Gun:Metal 
and _Phosphor <Bronzé_ 


JOHN HILL & SONS (lIronfounders) LTD @ Parra snor sno 


MACHINE SHOP 
A member of the Staveley Coal & Iron Co. Ltd Group SERVICE IS ALSO 








ALBION WORKS, HORSELEY FIELDS, WOLVERHAMPTON. Tel: Wolverhampton 23445/6 & 24981. eae 








Large Lathes sonatas 


PLANERS. 


for All Purposes one ees 







AXLE PLANT. 
ROLL GRINDERS. 
HORIZONTAL BORERS. 







‘Z 





43/68 in. CENTRES BREAK LATHE 
by Courtesy of 
Robert Jenkins & Co. Led., Rotherham. 


- iad 







CRAVEN BROTHERS (MANCHESTER) LIMITED 


VAUXHALL WORKS - REDDISH - STOCKPORT - ENG. 











Exhibition 
including 
HEATING 
VENTILATION 


and 


INSULATION 


“~ 

“{ Earls Court * 
London ’ 

‘ April 7-17 “f 


om 


od 
of 





at Sd 









All readers of this journal 
should make time for at least 


one visit to this important 







event, which is designed to 





promote efficiency in every 
industrial activity. 

All the latest developments in 
plant, equipment and methods. 









Lee 





Daily 10.a.m.-7 p.m. (except Sunday) 
Closes Friday 17th at 4 p.m. Adm. 2/6 


‘MR A 
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GENERAL REFRACTORIES LTD GENEFAX HOUSE SHEFFIELD 





PP A ha 
{fri ica ’s greatest source a power 


—and the new REFRACTORIES 


Like so many other modern engineering projects, the Kariba Dam is 
planned to aid the progress and prosperity of a Commenwealth country. 
The building of such structures involves the continuous supply of 
immense tonnages of steel and cement, in the produc tion of which modern 
refractories play an essential part. The new and unique products designed 
and produced by General Refractories — Ferroclad, Densyl, Sieex: and 
“341° Dolomite, provide opportunities for the steel and other industries to 
plan ahead for still greater and more efficient production. Specialist 
advice and assistance on the selection and application of refractories is 
available from the GR Technical Service Department. 


Everything in Furnace Linings 
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10 TELEPHONE SHEFFIELD 31113 
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ALBION 


Ratchet and 
Revolution Counters 


PATENTED 
DESIGN 







There is an ‘ALBION’ ratchet of revolution 
Fit your machines 
with these efficient counting instruments which 


counter for every application. 


will show your output at a glance. 
INSTRUMENT DIVISION 


B.& F. CARTER&CO. LTD. 


BOLTON 3, ENGLAND 


‘Phone: BOLTON 4344 (3 lines) 
‘Grams : 


BRAIDERS BOLTON 
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275-kV 
CIRCUIT-BREAKERS 


at 
Castle Donington 






For the new C.E.G.B. Super Grid, 
Switching Station at Castle Donington, 
British Thomson-Houston are supply- 
ing ten 275-kV, 7,500 MVA lenticular 
oil circuit-breakers. Each phase of the 
units includes four breaks shunted by 
linear resistors which ensure an equal 
distribution of voltage between breaks 
and effectively control switching 

\ overvoltages. 


BRITISH THOMSON-HOUSTON 


THE BRITISH THOMSON-HOUSTON COMPANY LIMITED: WILLESDEN: ENGLAND 


Member of the AE! group of companies AS107 





Some of the BTH circuit-breakers on site at Castle 
Donington, C.E.G.B. East Midlands Division. 
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Left, automatic transfer line drills and 

hamfers all oil ways in 4-cylinder Karl Hiller G.m.b.H 
hafts at 60 per hour Ludwigsburg, 

Below, combined mill and drilling Germany 


ne for transmission boxes 











Special Purpose Machines and Transfer 


Lines Composed of Hiiller Standard Units 


So he ee , , ane 


I 
| 2 ie WA \ 
Haller 


B.S.A. Tools Ltd. 
: Sate Se Birmingham, 33 
H we \ | England 


Oe eae gen ee ee etd" 








YYyy See a 
MZ cl } e 









Lift 






FINE BORING 


Karl Hiiller G.m.b.H., of Ludwigsburg, Germany, 





perfected a range of standard units which can be built up to 
provide individual special-purpose achines combined 
m groups, to form complete transfer lines. The Hiller 





principle has been applied with outstanding suceess to the 

















production of a vanety of components for numerous industries 

on the Continent, and by B.S.A. Tools Limited, of 

DRILLING Birmingham, England, to the manufacture under licence from 
Karl Hiller G.m.b.H., of special-purpose machines for 

the medium or high production requirements of industries 

in Great Britain) The combined resources of these 

organisations is available to assist manufacturers in obtaining 

i] e n 1 itput 





SOLE AGENTS GT. BRITAIN: BURTON GRIFFITHS & COMPANY LTD. 
KITTS GREEN, BIRMINGHAM. 33. 
Telephone : STECHFORD 3071! 








The controls of the Peckett Diesel 


i . 

Locomotive are easy to handle—no 
’ special manipulation of throttle or 
i clutch is required for gear changing. 











The various control levers have 
been carefully grouped for 
maximum convenience and are 
duplicated on either side of the control desk. In conjunction with the 
extraordinary all-round vision from the fully-enclosed cab, this simplicity 





London Representatives : greatly minimizes fatigue and mental distraction, and ensures the fullest 
Ferguson, Palmer & Kefford, Locomotive House, Buckingham Gate, output from driver and locomotive. 


London, $.W.1 Tel. ViCtoria 5278/9 
PECKETT & SONS LIMITED, ATLAS LOCOMOTIVE WORKS, ST. GEORGE, BRISTOL 5. Tel: 65-5346. ’Grams: ‘‘Peckett’’ Bristol 
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A CONFIDENT BUDGET 

What we expect and what we receive are seldom quite 
the same. But though some hopes have been dashed by 
the Budget which Mr. Heathcoat Amory presented to 
Parliament last Tuesday, we do not think many even of 
the more sanguine expectations have gone wholly unful- 
filled. It is 9d., not 6d. or a shilling which comes off 
income tax; purchase tax is cut by one-sixth and 
the tax on beer by 2d. to yield benefits for those with 
incomes below the range of direct taxation; the 
anomalous purchase tax on commercial vehicle chassis 
is at last removed, no doubt with some hope that there 
will be effects upon the cost-of-living index, since trans- 
port costs influence quite heavily the prices charged 
for a large range of goods. There is a general restoration 
of investment allowances. The level will be 20 per 
cent for new plant and machinery, plus 10 per cent 
initial allowance, in replacement of the existing 30 per 
cent initial allowance, and 10 per cent for new industrial 
buildings plus 5 per cent initial allowances, replacing the 
existing 15 per cent initial allowance. There is a special 
concession to the mining industry. For new mining 
works the allowance will be 20 per cent plus an initial 
allowance of 20 per cent. New agricultural and forestry 
buildings will get a 10 per cent allowance. Amongst 
minor changes, there figure reductions of excise duty on 
buses and coaches, alterations in the incidence of fuel tax, 
removal of purchase tax from television tubes, earlier 
repayment of post-war credits, and amendments to the 
amount of directors’ remuneration allowable for profits 
tax purposes. 

Few people in this country and few firms either will 
fail to feel some benefit from this Budget. Yet the 
question has, of course, to be asked—are these budgetary 
measures those best fitted to suit the country’s present 
situation ? Unquestionably, something needed to be 
done to get output expanding again; for it is only 
through expanding output that improved living standards 
can be attained. Unquestionably also there is sub- 
stantial unused productive capacity available. It is 
also probable that a substantially higher rate of pro- 
duction could be maintained without adding at all largely 
to total man-hours worked in industry and elsewhere 
and thus to total wages paid. There is, therefore, little 
reason to fear that a Budget which puts more purchasing 
power into almost everybody’s pockets must necessarily 
prove inflationary. What can be feared, however, is 
that greater output—not to speak of greater demand— 
will inflate imports, thus bringing pressure to bear on 
the central reserves, leading once more to a need to 
restrict credit and thereby checking expansion all over 
again. The answer, of course, is to ensure that if imports 
rise exports also rise. But now that all the “ controls ” 
beloved by the socialists have been dismantled, there is 
little a Chancellor can do directly, save only by exhorta- 
tion, to ensure that producing firms go out to secure 
export orders. Indirectly, there are things he can do 
and no doubt will do. But, in fact, even the socialists, 


we feel, will find it difficult to prove the balance of the 
Budget very far wrong. For the Chancellor can reasonably 
suppose that not all the taxation remitted will be 
immediately spent. Past experience suggests there will 
be a rise in savings. Additionally, the restoration of invest- 
ment allowances offers encouragement to industry to 
expand production and productivity. The one real 
disappointment in the Budget is the failure to reduce the 
fuel tax. Its reduction might well have helped to hold 
down the cost of living. But perhaps the Chancellor 
thought that a time when the railway modernisation plan 
has developed insufficiently far to provide much com- 
petitive benefit for the railways is not one appropriate to 
cheapen the costs of road transport. 


OLYMPIA IN THE SPRING 


On Thursday of next week there opens at Olympia the 
Engineering, Marine, Welding and Nuclear Energy 
Exhibition organised by F. W. Bridges and Sons, Ltd. 
In almost every respect it will be similar to previous such 
exhibitions held under a variety of titles at intervals of 
two years (with the exception of the war years) since the 
first decade of this century. The standard of the exhibits 
will be high, the general arrangement of the stands will be 
similar, the organisers have, as usual, gone out of their 
way to interest engineering institutions and a variety of 
other bodies and to bring the exhibition to the notice of 
potential buyers. Only one thing will be different. For 
as far back as anyone is likely to remember without 
actually consulting the records, the exhibition has been 
held in the autumn. This year it is being held in April. 
The change may, we suppose, be traced to two things : 
first, the demise of the British Industries Fair, which used 
to be held at this time of year, left the date open for a 
similarly unspecialised exhibition and, secondly, there is 
presumably a conviction amongst the organisers that, 
held in April, the exhibition will attract more custom than 
it did when held in September. The organisers know 
their business ; so no doubt they are right. But what 
everyone will fear—we hope without justification—is that 
the flavour and character of the exhibition will change as a 
natural consequence of holding it in the spring instead of 
the early autumn, and change for the worse. Two years 
ago Sir Christopher Hinton, in opening the exhibition, 
referred to it as “a practical university of the engineering 
art.”” He stressed in fact the educative nature of the show 
rather than the business value, and in choosing to compare 
it with a university he suggested that it had social value, 
too. For the “ Engineering and Marine,” to give the 
exhibition the title under which it is familiarly known to 
thousands of engineers, has never in the past been merely 
another trade fair. Few, if any, exhibitors have ever 
attempted to calculate at all narrowly whether the expense 
of showing their products was more than balanced by the 
value of orders received at it. Biennially the same firms 
can be found occupying stands in much the same positions 
as much for reasons of prestige, and because the holding 
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of the exhibition is a great engineering occasion as because 
they expect to do profitable business. 

Could a mere change in the date at which an exhibition 
is held alter its character ? Unfortunately, we strongly 
suspect that it could and that it may. For the exhibition 
used to be held at the end of the holiday season. When 
the date for the exhibition fell in the early autumn no 
institution meetings had been held for several months, 
although, of course, some societies had gathered their 
members together to hold summer meetings. Throughout 
the summer men who worked together familiarly on 
councils and committees during the winter months had 
been dispersed on holiday, on business tours abroad 
and the like. Thus, the exhibition became a great social 
regathering of men refreshed by the summer’s activities 
and eager again to take up and to discuss technical things. 
But in April the exhibition will be held just as institutions 
and societies are bringing their winter sessions to a close. 
No doubt it is an excellent time to do business ; possibly 
foreign buyers are more ready to come to Britain then than 
in September when, no doubt, hotel accommodation is 
less easy to arrange. But is it as good socially ? It will 
be interesting to find out. Technically, as readers will 
discover from a series of articles that we begin to publish 
in this issue, the exhibition has certainly on this occasion 
maintained the high standard which we associate with it. 
Commercially, it may turn out to be even more successful 
than in the past. But commercial success is not every- 
thing. Plenty of successful trade fairs, mainly specialised 
in nature, are held in this country. But none of them 
has ever acquired quite so well-marked and, indeed, 
distinguished a character as the Engineering and Marine 
Exhibition. It will be a very sad day indeed if, just 
because that exhibition is held in the spring instead of the 
autumn, no one deems it appropriate in future to term it 
“a practical university of the engineering art.” We hope 
no such thing will come about. We have, indeed, some 
confidence that it will not ; for it can be no part of the 
organisers’ plans that the prestige of the exhibition should 
fall. But it might. 


LEONARDO DA VINCI LECTURES 


The fourth annual Leonardo da Vinci lectures for 
schoolboys and schoolgirls were delivered at the Institu- 
tion of Mechanical Engineers last Tuesday, as we note 
elsewhere in this issue. They were, in fact, delivered 
twice, as has become customary, once in the morning and 
once in the afternoon, attracting on each occasion a 
“full house” audience of 300 or so, drawn from sixty 
public and grammar schools in the London area. On 
previous occasions the subject of the lectures has tended 
towards an exciting, if not an exotic, manifestation of the 
work of mechanical engineers. Nuclear power figured 
amongst the subjects of the original lectures delivered in 
April, 1956; the speedboat “ Bluebird *’ was the subject of 
the second set of lectures, and “ rockets ” were the subject 
of the third set. This year the organisers chose “ Trans- 
port on and under the Sea” as the subject. But despite 
the absence of much suggestion of drama in the title, the 
lectures attracted as large an audience as ever. The 
organisers can take heart from the experience. The 
object of the lectures, it should be recalled, is to interest 
boys and girls in engineering at a stage in their lives when 
they have not decided upon careers, in the hope that a 
greater proportion of the more talented will be brought 
to realise how interesting, how varied, and how rewarding, 
is a career in engineering. To present in the Leonardo 
da Vinci lectures pictures only of the more dramatic 
engineering fields would be to give a very false impression. 
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The form which the Leonardo da Vinci lectures take 
is now becoming established and we hope that the 
organisers will be able to develop the idea. In all three of 
the last sets of lectures, including those delivered on 
Tuesday, there has been more than one lecturer, use has 
been made of films to enliven the proceedings, and there 
has been a display of models. Of this year’s lecturers, 
whose words were supplemented and illuminated by 
introductory remarks from Vice-Admiral Sir Frank 
Mason from the chair, Mr. Crago dealt with the subject 
as a naval architect interested in the design of a ship, 
whilst Mr. Norton took the power plant as his subject. 
That kind of division is sound ; but perhaps the objects 
of the lectures are even better served if a group of 
lecturers can be got together who deal respectively with 
research, design and development, production and 
operation, thus revealing in a single set of lectures the 
scope within engineering for men of academic brilliance 
at one end of the scale and of practical intuition at the 
other, not to speak of all the varieties which lie between. 
But to expect to get together such a team of eminent men 
at all frequently is to hope, we suppose, for much too 
much. Instead, one can hope that over the years each 
of those facets of the subject of engineering will receive 
attention. Looking back upon the series of four sets of 
Leonardo da Vinci lectures so far delivered, it occurs to 
us that it is the field of production which has so far been 
given less attention than the others. There are some 
fascinating possibilities there concerned with the design 
and operation of forming and cutting tools, the layout of 
production shops, and so on. But, of course, there are 
fascinating possibilities in many other fields as well. 


H.M.S. ** DREADNOUGHT ” 


For the first time since the building of the nuclear- 
powered ** Dreadnought’ was contemplated thiee years 
ago, Mr. Orr-Ewing, when presenting the Navy Estimates, 
was able to give the House of Commons a general picture 
of the submarine. Nuclear plants for the generation of 
electricity, he pointed out, are a very different proposition 
from the highly specialised machinery required for the 
propulsion of submarines. But Britain has obtained 
access to American “ know-how.” A complete set of 
machinery similar to that installed in the United States 
submarine ** Skipjack commissioned only four months 
ago—is to be made available to Rolls-Royce and Vickers- 
Armstrongs, the firms which are combining in the design 
and construction of the * Dreadnought.’ It might well 
be thought that after this long-enforced delay Britain 
would soon start to build a flotilla of these vessels. Of 
this, however, the Parliamentary Secretary to the 
Admiralty gave not the slightest hint. Indeed, in view 
of the Government’s policy of concentrating on measures 
to prevent rather than to wage war, there will no doubt 
be further delay on the ground that we must have proof 
of the success of the ““ Dreadnought.’’ Meanwhile, eleven 
new diesel-electric submarines will join the Fleet 
in the course of the next two years and it is only too 
obvious that for a long time yet the Royal Navy will 
have to make do with conventionally-powered and 
conventionally-armed ships. 

Mr. Orr-Ewing would have been wise to make this 
admission. Instead, he implied that it was the voyage of 
the “* Nautilus’ under the North Pole last year which 
had drawn attention to the potentialities of nuclear- 
powered submarines. “It is now recognised,” he said, 
“that they represent a major scientific break-through 
and that we may well be on the brink of an evolution 
towards navies entirely driven by nuclear power.” Yet 
the “ Nautilus,” commissioned in January, 1954, had 
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already steamed 60,000 miles during her first two years of 
service, at speeds of between 15 and 20 knots, on about 
8 lb of atomic fuel. The “evolution” has indeed 
already arrived. The United States Navy laid down its 
last conventionally-powered submarine in 1956 and is 
planning to have, by 1966, a nuclear-propelled fleet of 
all types of ships—carriers, guided missile cruisers, 
destroyers, frigates and submarines. Apart from twenty- 
two submarines built, building or authorised, the United 
States has a prototype of each class now under con- 
struction—a 75,000-ton carrier, an 11,000-ton cruiser, a 
5000-ton frigate and a 3000-ton destroyer. 

The “ Dreadnought” is to have not only a power 
plant but a hull similar to the “ Skipjack’s ’’—one of 
the seven high-speed attack submarines now built or 
building for the United States Navy. This is a sound 
decision and in line with the Chiefs-of-Staff advice that 
in the coming missile era, our share of the deterrent 
should be land-based. The “ Polaris’ submarines are 
very large vessels of over 5000 tons and each is estimated 
to cost about £35,000,000. Britain neither needs, nor 
can she afford, to build ships whose sole purpose is to 
launch ballistic rockets. The “ Skipjack’s”’ hull is 
based on the hull of the experimental U.S. submarine 
‘** Albacore ’—conventionally-powered and completed in 
1953. The * Albacore’s” hull has the form of a whale, 
with a rounded instead of a flat-topped deck and with the 
bow diving planes transferred to the conning tower which 
is shaped like a fish’s dorsal fin. Despite her conventional 
power plant, she is, in fact, credited with a speed in 
excess of that of the nuclear-powered “* Nautilus.” The 
‘* marriage ” of an “* Albacore ” hull with a nuclear power 
plant has given rise to fantastic reports of the submerged 
speed of the * Skipjack ” class. Speeds of up to 50 knots 
have been suggested. But there is good reason for 
believing that it is not less than 30 knots. The surface 
displacements of the seven “ Skipjacks” vary between 
2300 and 3000 tons and they have only one shaft with a 
five-bladed propeller. Their reactors are similar to the 
‘* Nautilus ” plant, but embody major improvements in 
design, including a much simpler method of core-chang- 
ing. If we were to build a flotilla of “* Dreadnoughts ” 
at once it would mean spending less on the deterrent. 
But they are the type of vessel most urgently required by 
Britain and the N.A.T.O. Alliance. Co-operation in 
defence policy is surely more important than prestige. 
Moreover, nuclear power plants have such substantial 
advantages for naval purposes, as the Americans have 
realised, that we should surely set about acquiring 
experience of them and training personnel in their 
operation as quickly as we can. 
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INSTITUTION DISCUSSIONS 

The Institution of Mechanical Engineers has been 
considering again the method of conducting the dis- 
cussions at its ordinary meetings. A statement explaining 
the procedure appears in the April issue of The Chartered 
Mechanical Engineer. That statement, we believe, will be 
of interest not only to the members of the “* Mechanicals,”’ 
to whom it is particularly addressed, but to all engineers 
and others who attend the many meetings organised by 
the numerous societies which exist for the diffusion of 
technical knowledge. Nowadays, it is the general practice 
to make available advance copies of papers presented for 
discussion at an institution meeting. It is an estimable 
practice, especially so far as the press is concerned ! it 
is, also, a practice which is appreciated by the audience, 
for it permits the author to present a summary of his paper 
instead of reading it aloud from beginning to end. Even 
so, we cannot refrain from saying that there are some 
societies which still cling to this latter custom. 

The authors of papers spend much time and labour in 
the preparation of their material. It is in no sense a 
denigration of their efforts, however, to suggest that the 
true value of any paper can often be best assessed by the 
discussion that it sparks off. Certainly, there are occasions 
when we are well-nigh compelled to believe that institution 
discussions are not what they were! We may be wrong, 
but there are many who share that view. The “ Mech- 
anicals’ ” statement undoubtedly gives a useful hint by 
saying that * it is the contributions of the speakers (in the 
discussion) that make or mar the evening for the audience.” 
The statement goes on to make the important point that 
those who participate in a discussion at an institution 
meeting ** bear a special responsibility to ensure that they 
have something of significance to say.” The art of com- 
municating thoughts and ideas in speech in a public 
meeting hall, be it large or small, is one that is not easily 
cultivated. Frequently, those who might make a very 
valuable contribution to a technical discussion find it 
terribly difficult to give tongue to it so that all can hear 
and understand. We do not for a moment suggest that 
the discussions at institution meetings should be decorated 
with eloquence and histrionics, but in technical affairs 
as in most other spheres—there is a place for developing 
the art of communication by speech. There have now 
been established courses of instruction in technical author- 
ship and technical illustrating. Would it be possible, we 
wonder, to devise some kind of instruction course in 
technical talking ? It is a matter which might well be 
examined by the student and graduate sections of the 
institutions ; it could be a help in achieving a higher 
standard of discussion at all technical meetings. 





** THE ENGINEERS OF THE ROYAL NAvy ” 

* The refusal of the Lords of the Admiralty to grant the petition of 
the naval engineers for privileges equal to those now enjoyed by 
masters, pay-masters and surgeons, states : * That the whole question 
of rank, pay, and pensions, was carefully gone into so recently as the 
year 1856, and that their lordships do not consider they (the engineers) 
have any just ground for complaint.’ Their lordships have an undoubted 
right to grant or refuse any petition laid before them ; but we very 
much doubt if their opinion of the justice of the complaints, urged by 
the engineers, will serve to satisfy that body. No reasons are vouch- 
safed as to why engineers do not deserve to be placed on an equal 
footing with the officers above named ; and, leaving the parties most 
interested entirely out of the question, we will venture to say the 
public have no idea why the exception in question is made. _ 

** Outside of the Admiralty there can be no question of the import- 





The Engineer —ioo Bears Ago avait s, 1859 


ance or just position of the engineers of the Royal Navy. In all our 
large steam mercantile marine firms, the engineer on board stands 
next, in emoluments and position, to the captain ; and in the manage- 
ment of their establishments on shore, one of the senior engineers 
afloat is invariably appointed manager. No common-sense view of 
the position of engineers could place them otherwise. In skill, respon- 
sibility, and in general importance to the service, the man on whom 
the whole means of propulsion depend must certainly rank next to 
the commander of the ship itself. The reason is simple enough when 
we reflect that, next to the loss of the whole command, the loss of 
management of the machinery would be the most disastrous to a 
steamship of war. The case is so obviously, and upon its merits, in 
favour of the engineers, that nothing short of the very best reasons 
for the exceptions made against them can satisfy them, and next to 
them the public, that they are not being treated with injustice.” 
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T the Engineering, Marine, Welding and Nuclear Energy Exhibition 

which opens at Olympia, London, on Thursday next, April 16, there will be 
shown the products of some g00 firms. This exhibition, organised by F. W. 
Bridges and Sons, Ltd., is the twenty-second to be held since 1906, and it will 
be under the honorary presidency of Sir Edward W. Thompson. It is spon- 
sored by a number of associations, one of which—the British Engineers’ 
Association—has organised a technical information centre to assist visitors. 
In addition to the exhibits concerned with the various branches of mechanical, 
marine, welding and nuclear engineering, visitors will also find much of 
interest in the displays which have been arranged by the bodies concerned 
with research in this country to give an insight into their work and some of its 
results. 

Preliminary details received from exhibitors, and upon which the descrip- 
tions below are based, indicate that, inthe wide field of the engineering industry 
it covers, the exhibition wil! hold much of interest to all engineers. It may 
possibly be thought that some interest would be detracted from a general exhi- 
bition of this nature because of the increasing number of exhibitions now 
being held of products for specialised branches of engineering. This, however, 















the C.E.G.B. for installation in the new pressure. 







in line ahead, each line 
comprising four turbines driv- 
ing a 275MW hydrogen-and- 
liquid-cooled generator. All 
eight main cylinders are of 
double flow design with the 
high-pressure cylinder on “*A”’ 
line taking the 5SOMW steam 
flow. From the exhaust of this 
cylinder the steam is reheated 
and passed to the first inter- 
mediate cylinder on “B” 
line. On leaving this cylinder 
the steam flow divides equally 
between duplicate second in- 
termediate cylinders, one on 
each line. Final expansion of 
the steam is through two low- 
pressure cylinders on each line. 

The operating steam con- 
ditions of the set are 2300 Ib 
per square inch pressure, 1050 
deg. Fah. temperature, with 
reheating to 1050 deg. Fah. 
Both generators will operate at 
I8kV, 0:85 p.f., 50 c/s, when 
driven by the turbines at 3000 
r.p.m. Each rotor is of direct- 
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ENGINEERING, MARINE, WELDING AND 
NUCLEAR ENERGY EXHIBITION 


will be found far from true as the exhibition includes the products of many 
firms making a general range of plant and equipment, who probably would 
not find it economically possible to be represented at the many exhibitions 
for specialised branches of industry in which they are interested. Indeed, in 
these days of specialisation this exhibition with its wide coverage of industrial 
equipment is of increasing value when so many engineers are concerned 
with only a limited field of activity and often are in danger of losing sight of 
the developments in other branches of the industry. It provides an oppor- 
tunity for such specialists to inspect and discuss equipment, ancillaries and 
materials adaptable to their individual problems. Not infrequently the 
broader knowledge of industrial equipment acquired at an exhibition can save 
much of the time and money which would otherwise have to be expended in 
developing things already available but not generally familiar in a specialised 
field. For this reason the “ Engineering and Marine,” as it is still popularly 
known, will continue to provide an opportunity for buyers from home and 
overseas to examine a representative range of the latest equipment made by 
firms supplying both the specialised and the general requirements for the 
broad fields of the engineering, marine and nuclear energy industries. 






C. A. Parsons and Co., Ltd. station. An improvement of the overall moderated gas-cooled reactor and one of its 

HE central exhibit on the stand of steam cycle efficiency is obtained by the use associated steam generators, which is illus- 

C. A. Parsons and Co., Ltd., Newcastle of a dual pressure cycle. In this cycle a_ trated on this page. The model illustrates 
upon Tyne, will be a scale model of a550MW = = quantity of steam is generated at a low the method of controlling the heat generated 
turbo-generator set the firm is building for pressure and the remainder at a much higher in a gas-cooled, graphite-moderated reactor, 


and the passage of the cooling gas through the 


Thorpe Marsh generating station. [he steam from the high-pressure range steam generator via the gas circulator. The 
This machine consists of two lines arranged expands through the high-pressure turbine reactor model shows the graphite moderator 


in full, with the change pans 
above. The control rods 
which are raised or lowered to 
vary Output from the reactor 
can also be seen. The charge 
discharge machine to handle 
the nuclear fuel elements, 
shown over the reactor, can 
charge and _ discharge fuel 
elements within the reactor 
during operation of the 
plant. 

In the nuclear power plant, 
pressurised CO, is blown 
upwards through the reactor 
to take away the heat gene- 
rated by nuclear fission. The 
gas then passes downwards 
through the boiler to transfer 
the heat to generate steam 
inside the boiler tube system. 
The flow of gas is illustrated in 
the model by coloured lights, 
red lights indicating the hot 
gas leaving the reactor and 
green lights the cooled gas 
re-entering the reactor. A 
dual pressure steam cycle is 








gas-cooled design, operating 















nuclear reactor, the steam conditions are  gas-cooled rotor. 






machine operating in a modern thermal 











used, the flow of h.p. steam 
and water being shown by 


in hydrogen at 45 |b per square Fig. 1—Animated sectional model of a graphite-moderated gas-cooled reactor 

inch pressure. The stators will with one of its associated steam generators—Parsons red fluid and the Lp. steam 
have windings directly cooled and water by blue fluid. 

by demineralised water circulated through down to a mixing chamber and at this point 

hollow conductors. Excitation for each steam is injected from the low-pressure range, British Oxygen Company, Ltd. 
generator is provided by an exciter driven mixing with the high-pressure steam and 

from each rotor shaft through reduction finally expanding through the low-pressure An exhibit of particular interest to ship- 
gearing at 750 r.p.m. turbine to the condenser. Due to the low _ builders will be the model of a computer- 


As an example of turbo-generating plant temperature, there is a large volume flow of controlled port and starboard gas cutting 
in the nuclear field, the firm is showing a steam for a given output, which results in a machine for steel plate, which it is thought 
model which represents a !|00MW turbo- somewhat larger exhaust area than that fora may eliminate need for the compilation of 
generator with steam conditions suitable for similar-sized machine 
a nuclear generating station. Due to the conditions. The generator is of the normal transverse sections. It will make unnecessary 
limited gas temperature at outlet from a hydrogen cooled design, employing a direct- the preparation in the mould loft of the 


with modern steam tables of off-sets to define the shape of hull 


scrieve boards on which transverse sections 


poor when compared to those for a large Another interesting nuclear exhibit will be of all the frame stations are permanently 
the animated sectional model of a graphite- 


marked out full size, and the templates 
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which are taken from the scrieve boards and 
used to mark out plates. The fairness of the 
final hull—hitherto so dependent on the 


accuracy of drawings and the transfer of 


measurements—will, it is claimed, be ensured 
by the extreme accuracy with which the flame 
cutter will trace out a section defined by 
“tabulated dimensions” on a_ planning 
Sheet. With the machine, to be seen in model 
form on the stand of the British Oxygen 
Company, Ltd., the intermediate stages 
between the drawing board and the actual 
flame cutting operation will be confined to 
a planning sheet from which a magnetic 
tape is produced by a “ Pegasus *’ com- 
puter in conjunction with a digital differential 
analyser. 

[he machine consists of a _ transverse 
boom carrying a cutting head on either side 
of a fixed central track. Hydraulic servo 
motors move the carriage along the track 
and the cutting heads on the boom. The 
motors are controlled by a Ferranti magnetic 
tape-controlled mechanism with rotary feed- 
back devices. The heads move in opposition 
to one another so that both the port and the 
starboard plates for a ship can be cut simul- 
taneously. In addition to the controls for 
positionally monitoring the equipment along 
the axes, other control elements are included 
to cover requirements peculiar to the flame 
cutting process. During the course of the 
exhibition a film will be shown to describe 
the new computer controlled gas cutting 
machine and explain the principles of its 
operation. 


W. H. Allen, Sons and Co., Ltd. 


One of the main exhibits amongst the 
power generating plant, pumping machinery 
and electrical equipment of W. H. Allen, 
Sons and Co., Ltd., Bedford, will be a 330kW 
marine auxiliary diesel engine generating set, 
which is typical of the sets with outputs 
ranging from 180kW to 636kW made by the 
tirm. The six-cylinder, four-stroke, airless 
injection engine of this set develops 480 b.h.p. 
at 750 r.p.m. and is directly coupled to the 
d.c. generator. 

A compact engine layout is achieved by 
the embodiment of a monobloc ** A” frame 
between two cast iron cylinder banks and a 
deep section bedplate. The crankshaft has a 
solid-forged half-coupling to mate with the 
flywheel and armature shaft. The three 
main doors at the rear of the engine each 
incorporate a crankcase relief valve and 
flame trap. The two camshafts, one per 
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bank, are driven from the crankshaft by a 
duplex roller chain and spur gears which also 
drive the governor. The inlet and exhaust 
valves, which are interchangeable, are actu- 
ated by short push rods and rocking levers, 
each valve being provided with two springs 
as well as a renewable seat of special cast 
iron. A separate fuel pump, provided for 
each cylinder, is situated close to its injector. 
This, together with the use of short inter- 
connecting pipes, ensures an equal distribu- 
tion of fuel to each cylinder at all loads. A 
centrifugal governor automatically regulates 
the fuel supply at all loads, and its adjusting 
gear enables the engine speed to be varied 
manually while running. The engine has 
liberal water spaces and a fresh water cooling 
system is employed, utilising a common heat 
exchanger of sufficient capacity to serve a 
total of three similar auxiliary sets in a ship. 
The 330kW d.c. generator is of compound- 
wound, open drip-proof construction and has 
a single-pedestal Michell bearing, and the 
set is generally similar to that illustrated in 
Fig. 2. 

An exhibit of interest on the stand which 
shows a recent development of the firm will 
be a model of a development by W. H. 
Allen, Sons and Co., Ltd., of a 150kW, 
110V, shaft-driven d.c. generator, which is a 
replica of machines recently built for the 
motor tankers ““London Majesty” and 
‘** London Victory.”’ The firm points out that 
the use of a shaft generator driven by the 
ship’s main engine has several advantages, 
of which perhaps the main one is economy 
by reduction in the use of the auxiliary engines, 
resulting in lower running costs, less main- 
tenance and fewer spares being required. 
This form of drive may also effect a consider- 
able saving in space, as in many instances 
boiler fuel is used for the main engines and 
thus only one grade of fuel has to be carried 
in any quantity. Also it is a means of pro- 
viding additional power without the necessity 
of using valuable space to accommodate an 
auxiliary prime mover and generator. 

The shaft generator is built as a part of the 
intermediate propeller shaft, a flange at each 
end being forged integral with the shaft. 
The generator is designed to give its output 
of 150kW with the voltage regulated to 
1-75 per cent over the speed range of 80-126 
r.p.m.: excitation from an independent 
110V d.c. source is utilised. The machine is 
made watertight up to the underside of the 
shaft, to protect it from water often present 
in the tail shaft compartment. Except for 
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that section of shaft carrying the commutator 
and armature, the generator shaft is exactly 
similar to the original intermediate propeller 
shaft. The section which carries the com- 
mutator and armature is of larger diamete: 
than the couplings and longitudinal ventilat- 
ing ducts, machined out of this increased 
diameter, form arms to which the core discs 
are keyed. Special consideration has been 
given to the design of the field winding con- 
nections, to minimise magnetisation of the 
shaft. Nevertheless, to provide a path for 
stray currents and prevent electrolytic action, 
either within the ship’s structure or the main 
engine bearings, two special-quality shaft 
earthing brushes, capable of running on an 
oily steel shaft, are provided at each bearing 
of the machine. 

The example of Allen-Stoeckicht epicyclic 
gearing to be seen on the stand is one of 
four gear units being supplied for a mine 
tunnelling machine, and it is illustrated in 
Fig. 3. 

This gear is a 160 h.p. two-speed unit for 
transmitting a maximum output torque of 
110,000 Ib ft at a speed of 9 r.p.m. On the 
mine tunnelling machine. it will be driven 
by a two-speed motor, providing an input 
speed of 1500 or 750 r.p.m. Thus, a range 
of four output speeds is obtained, 24 or 18, 
12or9r.p.m. The two-speed gear is followed 
by a double-reduction gear. The gear unit, 
which has an overall ratio of just over 80 : |, 
is only 6ft in length and weighs only 54 tons. 
The largest annulus in the assembly is 30in 
diameter. 


J. and E. Hall, Ltd. 


The principal exhibit on the stand of 
J. and E. Hall, Ltd., of Dartford, Kent, will 
be one of the large turbine-driven com- 
pressors which the firm is making for air- 
conditioning purposes on passenger liners. 
This unit (illustrated on page 562), comprises 
an eight-cylinder ** Veebloc’’ compressor 
mounted on a common bedplate with a 
Weir double velocity-compounded single- 
stage geared turbine. The gearbox integral 
with the turbine gives a reduction from 6400 
r.p.m. to about 750 r.p.m. final drive to the 
compressor. 

The compressor is one of a range of 
machines made by the firm for use on 
Refrigerant 12 (Arcton 6/Freon 12), 
Refrigerant 22 (Arcton 4/Freon 22), or 
ammonia, and the turbine is suitable for 
steam at 500 lb per square inch and 850 deg 





Fig. 2—Eight-cylinder, pressure-charged vee-form diesel engine and d.c. 


generator—Allen 


Fig. 3—Epicyclic gear for 160 h.p. mine tunnelling 
machine—Allen 








Compressors 


An interesting range of compressors for different 
applications will be shown on a number of stands 
at Olympia, and four of the sets are illustrated 
on this page. That on the RIGHT shows a turbo- 
compressor complete with a water-cooling system 
which is made as a packaged set by York Shipley, 
Ltd., to operate with Arcton 33 (Freon-114) 
These self-contained sets are suitable for marine 
applications and the use of a small efficient com- 
pressor combined with the compact cooling 
system greatly reduces the engine-room space 
required for installation. The sets are made in 
four capacities and the design eliminates the need 
for interstage coolers, compound casing joints, 
and complicated automatic control devices 


On the LEFT at the foot of this page there is 
shown a two-stroke, double-acting air compressor 
made by Broom and Wade, Ltd., for delivering up 
to 2200 cubic feet of air per minute at 100 Ib per 
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square inch. In this design the cylinders are 
arranged at right angles with che intercooler 
fitted in the angle between. The machine is 
directly driven by a 415 h.p. electric motor. 


The illustration on the LEFT shows a typical 
installation of the ‘‘F.E.’’ range of compressors 
made by the Consolidated Pneumatic Tool Com- 
pany, Ltd., one of which will be a prominent 
exhibit on that firm’s stand. These horizontal, 
double-acting, balanced, opposed-cylinder com- 
pressors are made in a number of sizes for supplying 
air at from 40 Ib per square inch up to 3000 Ib per 
square inch and capacities up to 5000 cubic feet 
per minute are obtainable. The set illustrated 
has a capacity of 2320 cubic feet of air per minute 
at 40 Ib per square inch 


Another compressor for use in refrigeration 
systems is that made by J. and E. Hall, Ltd., illus- 
trated below on the RIGHT. It is of the firm's 
eight-cylinder *‘ Veeblock ’’ design, and is driven 
through a reduction gearbox at 750 r.p.m. by a 
Weir steam turbine mounted on the same bed- 
plate. It is one of a range of machines made for use 
with Refrigerant 12, Refrigerant 22, or ammonia 
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Fig. 4—Container with built-in refrigerator equipment—Hall 


Fah. The equipment incorporates the usual 
safety devices, and a governor is fitted which 
has a 60 per cent range in speed control. 
A trip mechanism shuts the machine down 
in the event of lubricating oil failure. 

Another exhibit of interest upon the stand 
will be a cargo container with built-in 
refrigeration equipment which is designed for 
carrying perishable goods on ships. These 
containers are made with capacities ranging 
from 150 cubic feet to 600 cubic feet, and the 
one illustrated in Fig. 4 has a storage capacity 
of 450 cubic feet, its overall dimensions being 
16ft long, 7ft 6in wide and 8ft high. It is 
provided with slinging irons and ring plates 
for lashing down, and fittings are provided 
to enable the containers to be covered with 
canvas awnings when used in tropical 
climates. 

The machinery compartment is located at 
one end of the container, with an air cooler 
and fan unit situated immediately above in the 
insulated compartment. The air is circulated 
over the cooler by an axial-flow fan and fresh 
air plugs are fitted for defrosting the cooler 
when required. Permanent change-air con- 
nections can also be fitted. The machine 
consists of a six-cylinder ** Veebloc ’ com- 
pressor, mounted on a baseplate and driven 
by an enclosed ventilated marine type drip- 
proof motor, rated at 63 deg. Fah. (35 deg. 
Cent.) temperature rise. The air-cooled 
condenser is fitted with a 24in totally enclosed, 
heavy-duty, diaphragm mounting fan. The 
main motor and the fan units are controlled 
by an automatic electric starter which is 
operated by a thermostat fitted in the 
chamber. The usual automatic fittings and 
safety devices are provided. 


Menrow, Ltd. 


Amongst the filtration equipment made by 
Menrow, Ltd., Arnfield Works, Audenshaw, 
Manchester, are two sizes of a multi-purpose 
treatment unit for flow rates up to 1400 
gallons an hour. These units can be fitted 
with filter baskets or candles, micro-screen 
gauze elements, wire-wound strainer elements 
or throw-away filter cartridges. The throw- 


away cartridge consists of a fibre cellulose 
cylinder made in a laminated form with 
layers of three different porosities so that 
coarse dispersants are trapped on the outer 
layer and finely micronised dispersants are 
filtered out by the inner layers. The cartridge 
is bonded by an epoxy resin to ensure rigidity 
before and after use so that it can be easily 
and quickly extracted after the filtering 
operation and replaced by a fresh cartridge 
to continue further filtration. Various for- 
mulations of this cartridge are available for 
different filtering duties. 


Broom and Wade, Ltd. 

A recent addition to the stationary air 
compressors made by Broom and Wade, 
Ltd., High Wycombe, Bucks, is the 2200 
cubic feet per minute at 1001b per square 
inch machine shown on page 562. 
two-stroke, double-acting construction, the 
cylinders being arranged at right angles with 
the intercooler set in the angle between them. 
[he pistons have a stroke of 10in, the bore 
of the low-pressure cylinder being 27in and 
that of the high-pressure cylinder 16}in. 
Large water jackets round the cylinders and 
the intercooler provide an adequate free flow 
of cooling water through the machine. 

The crankshaft of the machine is extended 
for the direct mounting of the rotor of the 
415 h.p. driving motor, the stator of which 
stands on its own sole plate in the base 
mounting. Either plain or roller bearings 
can be fitted on the crankshaft and the forged 
steel connecting-rods are fitted with steel- 
backed, big-end bearings. The crossheads 
are fitted with large renewable anti-friction 
surfaced shoes, and one of the heavy piston 
rods coupled to the cross heads carries a 
low-pressure piston of aluminium ailoy, 
whilst the other has a high-pressure piston 
of castiron. The intake valve is designed to 
give a constant unrestricted flow of air into 
the machine and the cylinders are fitted with 
automatic low-lift multi-plate valves. 

The air control system of this compressor 
employs a sensitive air regulator together 
with a power-operated, variable-volume, 
intake valve and an interconnected high- 
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pressure cylinder automatic relief valve. It 
is stated that this regulator operates accu- 
rately to within | lb per square inch or less at 
100 lb per square inch pressure, and will 
constantly fully maintain the working 
pressure. 


Auto-Klean Strainers, Ltd. 


The construction of the recently introduced 
‘** Microm”’ filter of Auto-Klean Strainers, 
Ltd., Lascar Works, Hounslow, Middlesex, 
can be seen in the drawing, Fig. 5. These 
filters are designed to combine the self- 
cleaning plate element with a paper clement, 
so that parallel filtration by both of these 
elements prevents the build up of ultra-fine 
particles in a liquid. 

As is shown by the arrows in the drawing, 
liquid entering the filter is directed into two 
channels, the greater part passing through 
the wall of the self-cleaning plate element and 
a smaller volume through the paper element. 
The self-cleaning element consists of a pack 
of filter plates rigidly mounted on a central 
spindle, adjacent plates being separated by 
spacing washers, the thickness of which 
determines the fineness of the filtering mesh. 
Cleaner blades are mounted on a fixed rod 
alongside the element, and when the element 
is turned by the external handle the blades 
remove all the accumulated solids from the 
filtering slots and deposit them into the filter 
sump. 

The paper filter element, which is designed 
to give the maximum possible surface area, 
is either mounted concentrically with the 
plate type element, as shown, or alongside it. 
In each case both elements are mounted as 
a single unit and are arranged to give integral 
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Fig. 5—Arrangement of a “‘Microm”’ filter com- 
bining a plate and a paper element—Auto-Klean 


parallel filtration. A defined portion of the 
total liquid flow passes via a perforated inner 
Sleeve through the paper element, the flow 
being metered by a restricting orifice and 
passing On into the main filter outlet. 

A magnetic unit in the lower part of the 
filter gives added protection against micronic 
ferrous particles, and a turbulence baffle is 
fitted in the lower part of the sump tc prevent 
disturbance of the collected solids. This 
design of filter is being made in a number of 
models suitable for flows up to 6750 gallons 
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an hour, and in defined meshes from 0-00lin 
to 0-003in. 

The firm is now making magnetic filters to 
handle flows up to 145,000 gallons per hour 
and having elements with defined meshes 
from 0-0015in upwards. These filters incor- 


porate a number of self-cleaning plate 
elements mounted in a_ single body 
with magnetic elements which serve to 


remove any micronic ferrous particles in a 
liquid. The “Koton”™ range of filters 
exhibited have an element of fibre yarn 
wound on to a wire-mesh former in a special 
pattern and ensure uniform filtration to a 
controlled degree. The elements are made 
in a range of predetermined densities to 
provide the specified degree of filtration and 
the materials of which they are made are 
selected in accordance with service require- 
ments. These filters are supplied in both 
single and multi-element designs for a variety 
of applications at flows up to 5000 gallons 
per hour with low viscosity fluids. 


Clarke, Chapman and Co., Ltd. 


Amongst the marine equipment to be 
shown by Clarke, Chapman and Co., Ltd., 
of Gateshead, will be a new self-contained 
Ward-Leonard winch which will handle 
3 tons at 100ft per minute, 14 tons at 200ft 
per minute and a light hook at 250ft per 
minute. It incorporates means of remote 


control, electrically controlled lowering and 
With this completely 


regenerative braking. 





Fig. 6—Self-contained Ward-Leonard winch for a.c. supply with the controller 
pedestal on the right—Clarke Chapman 


self-contained design the whole of the elec- 
trical equipment is housed in the winch 
bedplate and controller pedestal, as can be 
seen from the photograph we reproduce in 
Fig. 6, and there is no auxiliary equipment 
for which space is required. 

The winch is of rigid box construction and 
is driven through an overdrive worm gear, 
the wormshaft of which is mounted on splash 
lubricated bearings. The bedplate, com- 
prising the gearcase bottom, sideframe and 
Ward-Leonard set casing, is of cast iron 
construction. When necessary the round 
stator core of the motor of the motor- 
generator set can be removed as a complete 
unit for repair, and replaced by a spare to 
keep the winch in service. 

When operating the new winch on first 
step lower it automatically stops when the 
joad touches down. As no footbrake is 
fitted, control of two winches by one operator 
is easily provided by grouping the remote 
controllers in pairs. The winch stops auto- 
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matically in the event of a current failure from 
any cause and power regeneration into the 
ship’s supply system occurs when lowering 
heavy loads. We are informed by the makers 
that a d.c. version of this winch which gives 
equal performance is also being manu- 
factured. 

The firm is also showing a production 
model of its steam automatic mooring winch. 
This equipment has a 12in diameter by |4in 
stroke cylinder and has a barrel which takes 
up to 1500ft of 14in diameter rope in about 
seven layers. It is capable in double purchase 
gear of handling 40,000lb at 100ft per 
minute or slack rope at 200ft per minute. 
In single purchase gear it handles 16,000 ib 
at 280ft per minute or slack rope at 560fi 


per minute. These duties are with hand 
control and with a working steam pressure of 
150 Ib per square 

inch. 


With the winch in 
single purchase gear, 
the barrel brake re- 
leased, steam valve 
fully opened and the 
control lever in the 
“heave in” position, 
the action of the winch 
is entirely automatic. 
If the strain in the 
mooring wire tends to 
fall below 16,000 Ib the 
winch will automatic- 
ally wind in and main- 





Fig. 7 


tain a minimum strain of slightly in excess 
of 16,000 1b. If the strain builds up it will 


be held by the winch up to a maximum of 


about 60,000 lb. Should the strain exceed 
this figure the winch will render back, or 
pay-out, thus preventing any further increase 
in the strain and protecting the mooring 
wire against breakage. 


Metropolitan-Vickers Electrical Company, Ltd. 
The high-pressure cylinder casing and 
rotor of the 12,500/13,750 s.h.p., 4840 r.p.m., 
two-cylinder geared propulsion steam turbine 
for the new Eagle oil tanker ** San Conrado ” 
will be shown by Metropolitan-Vickers 
Electrical Company, Ltd., Trafford Park, 
Manchester, 17. This turbine has been 
completed at the company’s Trafford Park 
works and is now ready for installation. 
Steam is admitted to the high-pressure 
cylinder at 5851lb per square inch gauge, 
840 deg. Fah., through stainless-steel nozzles. 
The cylinder casing is in two halves, jointed 
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at the horizontal centre line, and is of cast 
steel. The rotor and wheels are machined 
from a monobloc forging. Two white- 
metalled journal bearings are fitted, one 
being combined with a Michell thrust bear- 
ing. There are eleven stages of blading, a 
velocity-compounded stage with stainless 
steel fixed and moving blades, followed by 
ten single impulse stages having stainless 
steel moving blades and built-up fixed-blade 
diaphragms with 4 per cent molybdenum 
steel blades assembled in centres and rims 
of the same material. The diaphragms are 
built up in halves and retained in circum- 
ferential grooves machined in the top and 
bottom half casings. Steam conditions at 
the outlet end of this cylinder are 35 lb per 
square inch gauge, 383 deg. Fah. 
Another prominent exhibit on this stand 


3000 h.p. 3580 r.p.m. filter-ventilated motor for a boiler feed pump 
in the Richard L. Hearn generating station, Canada—Metropolitan-Vickers 


will be a 3000 h.p., 3580 r.p.m.,_filter- 
ventilated boiler-feed-pump motor for the 
Richard L. Hearn generating station in 
Canada. This motor takes a low starting 
current and has sufficiently high starting 
torque to accelerate quickly from rest to full 
speed. It uses a double inlet system of air 
circulation : a propeller fan is fitted at each 
end of the rotor core and when the motor is 
running, cold air is drawn into the machine 
at both ends. This air is directed over the 
end-windings and through axial air ducts in 
the stator and over the periphery of the rotor 
core. It is then deflected through radial 
ducts in the stator core and finally discharged 
through a large aperture in the top of the 
yoke frame (Fig. 7). 

Motors of this type (HTAS) are supplied 
with drip-proof enclosure, with or without 
air filter, or alternatively as a totally- 
enclosed, closed-air-circuit machine with 
water-cooled air-coolers. 

There will also be a display illustrating a 
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new technique for quantitative and qualita- 
tive chemical analysis of compounds con- 
taining elements in the range uranium (92) 
to titanium (22). 


Lincoln Electric Company, Ltd. 

A number of submerged arc welding equip- 
ments of improved design to be shown on 
the stand of the Lincoln Electric Company, 
Ltd., Welwyn Garden City, Herts, include a 
new twin-head tractor which has _ been 
specially designed to speed fillet welding in 
the shipbuilding and other industries. In 
this equipment (Fig. 8) two independent 
heads mounted on the tractor can be used 
singly or in combination to produce twin 
welds on either side of a stiffener. The self- 
guiding tractor has travelling speed from 
4in to 60in a minute and it can be adjusted 
to suit stiffener heights between 4in and 24in. 

The firm’s * B10” automatic submerged 
arc welding heads for stationary work 
(Fig. 9) are designed to permit localised 
horizontal movement in all directions and a 
vertical lift of 6in to 28in as required. These 
heads can be positioned to meet a wide range 
of angle requirements and when needed jaws 
with extension pieces can be provided. All 
sizes of wire from #/,9in to 7/,01n can be used 
without need for changing the gears or jaws 
on a head. Variable welding conditions are 
met through the wire feed motor, which is 
controlled by the arc voltage to ensure a 
stable arc length. A polarity switch is fitted 
and immediate ** contact starting ”’ is effected 
by merely inching the electrode on to the 
plate. On page 566 one of these heads is 
shown mounted on the firm’s travelling 
boom with a revolving column and working 
in conjunction with a rotator unit. 

\n improved design of the firm’s “* ML2” 





Fig. &—Twin-head automatic submerged arc tractor 
head—L incoln 


manual submerged arc welding set which 
will be exhibited incorporates a new remote 
control unit. It is designed for use where the 
application does not permit the setting of the 
welding generator and the welder unit close 
to the actual point of welding. In such cases 
the remote control unit provides full control 
of the welding currents and voltages, and it 
can be taken into confined spaces where the 
operator takes up his welding position. 

The equipment demonstrated will include 
the recently introduced “* Arcmaker ”’ silicon 
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welding head 


submerged arc 
mounted on a travelling boom—Lincoin 


Fig. 9—Automatic 


rectifier-transformer which has a wide current 
range from 60A to 300A in two stages. This 
set is stated to be particularly suitable for 
low hydrogen electrodes and low chrome 
alloys. 
90V, and is air-cooled. 


Rockweld, Ltd. 


The ** Autopak ”’ arc welding equipment of 


Rockweld, Ltd., Commerce Way, Croydon, 
Surrey, is now available with a 20ft long 
boom mounting when used with the self- 
propelled carriage in automatic submerged 
arc welding as shown on page 566. This 
mounting is adjustable for height and the 
equipment can be used for butt, fillet and 
lap welding work up to I7ft 6in long. The 
‘** Autopak *’ transformer is designed for 
service as a power unit for both manual 
welding with coated electrodes and con- 
tinuous wire-feed automatic welding, the 
required duty being selected by a three- 
position switch. In manual working it can 
serve either two operators at 300A each or 
one at 600A. For automatic welding it 
supplies a maximum of 600A, but, if required, 
two transformers can be used in parallel to 
supply 1200A to a head. 

For automatic submerged arc welding the 
head is designed to take wires from */s9in to 


din, there being a corresponding range of 


welding currents between 200A and 1200A 
and an arc voltage adjustment between 25 
and 40. The self-propelled carriage on which 
the head equipment is mounted has a stepless 
range of traversing speeds between 4in and 
140in per minute. It carries the head on the 
arm of a universal pedestal mounting. 
Through this mounting the arm has a vertical 
adjustment of 6in and on its arm the head 
can be extended from 19in to 3lin from the 
centre line of the pedestal by operation of a 
handwheel. Weld wire up to a weight of 
50 Ib is carried on a freely rotating steel reel 
supported from the top of the pedestal 
assembly. A flux hopper with a sliding disc 
valve is fitted at the back of the welding head 
control box. 

The firm draws attention to the “* Comet ” 
carbon dioxide welding process, in which an 
arc is struck between a special composite 


It has an open circuit voltage of 


continuous wire and the workpiece in an 
atmospheric of carbon dioxide gas. The 
wire contains the deoxidising agents and the 
slag-forming materials ; the carbon dioxide 
protects the metal from atmospheric con- 
tamination during transfer and in the weld 
pool. It provides, therefore, a visible arc 
welding process, readily adaptable for both 
automatic and semi-automatic operation 

The equipment shown is based on the 
** Autopak ”’ power source and welding head 
The head can be either mounted on a carriage, 
the wire being fed directly to the carbon 
dioxide nozzle, or be used in conjunction 
with a flexible feed tube and a gun. The 
carbon dioxide used is normal cylinder gas, 
fed through a preheater to a pressure regu- 
lator and flow meter. The gas is introduced 
round the arc by an annular copper nozzle 
In this process the wire is composite and 
contains its own flux and is not in the form 
of a tube. 


Worthington-Simpson, Ltd. 

The representative selection of pumps, air 
compressors and marine condensing plant 
on the stand of Worthington-Simpson, Ltd.., 
Newark-on-Trent, will include a working 
model of a central priming unit suitable for 
marine installations with non-priming centri- 
fugal pumps. This unit has a centrifugal 
*“Monobloc”” primer with a recirculating 
tank and a vacuum tank. It operates on the 
water ring principle wherein a ring of water 
is rotated in a specially shaped casing by a 
revolving vaned wheel. The shape of the 
Casing Causes the water to reciprocate radially 
between the vanes of the wheel, thus drawing 
in and discharging the air through appro- 
priately placed suction and discharge ports. 
rhe small supply of clean cold water required 
to maintain the water ring and absorb the 
heat of air compression is obtained from the 
recirculating tank on which the unit is 
mounted. 

When used in conjunction with a vacuum 
tank and vacuum switch, the equipment can 
be arranged for automatic priming for any 
number of centrifugal pumps. The vacuum 
switch will start the primer when there is 
air in the vacuum tank and stop it when the 
vacuum is re-established. A ball float air 
release valve is fitted to the pump suction 
line, which cuts off the connection to the 
vacuum tank when the pump is primed. 

A marine condenser to be shown on this 
stand is designed to work in conjunction with 
a Greenwood and Batley turbine. It has a 
tube area of 560 square feet, and will condense 
6000 Ib of steam per hour at 27in Hg. 
vacuum when supplied with 700 g.p.m. of 
circulating water at 90 deg. Fah. With this 
plant there is a closed feed valve designed 
to provide an automatic closed feed system 
with a surface condenser. 

A two-stage, oil-cooled, rotary air com- 
pressor to be exhibited has a displacement of 
600 c.f.m. and is suitable for pressures up to 
120 lb per square inch. The firm has intro- 
duced a new flameproof motor enclosure by 
which a pump and motor can be combined 
to form a single unit. It is stated that a 
number of different pumps from the 
Worthington-Simpson “ Monobloc’”’ ranges 
can be fitted with the new flameproof motors. 
The flame- and explosion-proof motors them- 
selves are constructed in sizes ranging from 
| h.p. to 74 h.p., 1450 r.p.m., and 14 hp. 
to 124 h.p., 2900 r.p.m., and are certified for 
use where inflammable gases or liquids are 
present, such as in oil refineries, coal mines, 
chemical works, paint and varnish factories 
and gasworks. 
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Welding and Cutting 
Equipment 


A number of new equipments which are to be 
displayed in the welding section of the exhibition will 
show the developments which have been made in manipu- 
lative and positioning plant for automatic welding opera- 
tions, and the degree to which automatic controls have 
been introduced in connection with flame-cutting machines. 
The flame-cutting machine which we illustrate on the RIGHT 
is the latest design of the dual carriage ‘‘ Hancomatic "’ 
oxygen profiling machine made by Hancock and Co. 
(Engineers), Ltd., which is made with cutting widths of 
40in and 62in. This machine is of particularly clean, modern 
construction, with easily accessible grouped controls. It is 
fitted with a new solenoid gas control valve which auto- 
matically cuts off the oxygen supply directly a cut is 
completed, and can, if required, be supplied with automatic 
push-button operated burner lighting gear. This firm is 
also showing the latest design of ‘‘ Hancoline’’ automatic 
electronic profiling machine ; the shape it is required to 
cut has only to be made on a simple pencil line drawing, 
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One of the equipments for automatic arc welding to be 
shown on the stand of Lincoln Electric, Ltd., is illustrated 
on the LEFT. It comprises a rotating column on which a 
vertically adjustable saddle carries a counterbalanced sliding 
boom on one end of which there is mounted an automatic 
submerged arc welding head. Through this form of mounting 
the head can be readily positioned in respect to work carried 
on manipulators,: fixtures or rotators grouped round the 
base of the column. All of the motions are power operated 
and the equipment can also be used for internal welding 
operations on large vessels. 


The gas cutting machine shown on the LEFT at the bottom 
of this page is made by C. S. Milne and Co., Ltd., and is 
designed for profiling the ends of tubes ready for welding. 
The machine can be set to develop the required tube end 
profile automatically as cutting proceeds 


Another welding equipment which is shown on the RIGHT 
BELOW, is a boom-mounted ‘‘ Autopak ’’ submerged arc 
welding head made by Rockweld, Ltd. The head can be 
traversed on its carriage along the boom at any required 
speed for butt, fillet or lap welding work. The height of 
the boom is adjustable and the enective iength of welding 
head travel is 17ft 6in 
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B.T.H. and A.E.I. Heavy Plant Division 

Electrical and mechanical equipments for 
marine and industrial applications are being 
shown by the British Thomson-Houston 
Company, Ltd., Rugby, and the A.E.l1. 
heavy plant division. 

To give a visual impression of plant that 
is much too large to be exhibited, there will 
be a pictorial display relating particularly to 
equipment for the 85,000 s.h.p. twin-screw 
liner *“* Canberra,” being built at the Belfast 
yard of Harland and Wolff, Ltd. The 
electric drive of the ** Canberra ” is such that, 
if the ship is cruising, 40,000 s.h.p. can be 
delivered with one turbine powering both 
screws, the other turbine and its auxiliaries 
being shut down. The frame of one of the 
42,500 s.h.p., 147 r.p.m. propeller motors is 
shown in Fig. 10. 

Among the equipments to be seen on this 
stand will be a prototype voltage regulator 
(Mk. 27VR) embodying a single magnetic 
amplifier. This voltage regulator, which is 
built under an Admiralty development con- 
tract, is based on a design produced at the 
Admiralty’s request, by a number of elec- 
trical manufacturers in collaboration. It is 
suitable for the control of a wide range of 
60 c/s generators. 

The exhibits will also include a propeller 
tachometer equipment developed by B.T.H. 
in conjunction with Hardings ¢Leeds), Ltd., 
to indicate the direction and speed of a 
ship’s propeller, and to count the number of 
revolutions. A selsyn transmitter is coupled 
to the ship’s propeller shaft and dcives two 
selsyn receivers, one in the engine-room and 
one on the ship’s bridge. The engine-room 
receiver is used to drive a magnetic tacho- 
meter, a revolution counter, and a direction 
indicator. The bridge receiver drives a 
magnetic tachometer and a direction indi- 
cator and, for night viewing, the dial is 
provided with illumination controlled by a 
dimmer. The equipment operates on a 
single-phase 115V, 50/60 c/s supply, but a 
converter can be supplied to permit opera- 
tion on 110V or 220V d.c. systems. 

On the industrial side there will be a 
B.T.H. vertical, high-frequency motor-alter- 





Fig. 10—Fabricated frame of 42,500 s.h.p., 147 ¢.p.m. propeller motor for steamship ‘*‘ Canberra ’’—B.T.H. 
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Fig. 11—75kW, 8-7 ke's vertical shaft motor-alter- 
nator set for h.f. applications in industry—B.T.H. 


nator with an output of 75kW, 8-7 kc/s for 
induction heating and smelting applications. 
It comprises a heteropolar induction alter- 
nator and a squirrel-cage induction motor, 
the motor being mounted vertically above 
the alternator (Fig. 11). The frame and the 
shaft are mounted on the bottom end-shield 
and the set is supported on four resilient 
mountings. The set is totally enclosed inside 
sheet metal coolers which can be easily 
removed. There are two water-coolers, one 
being placed in the alternator stator core and 
the other wound spirally round the motor 
frame. Under suitable conditions, these 
high-frequency alternators may be operated 
in parallel to supply higher powers than can 
be generated by a single unit. The motor 
alternator will be shown supplying power to 
a Birlec packaged induction heater. 





Vacu-Blast, Ltd. 


Four machines demonstrated on the stand 
of Vacu-Blast, Ltd., Bath Road, Slough, 
Bucks, will show how the firm’s mobile shot 
blast equipment can be used to clean surfaces 
without need for protective clothing and in 
public spaces without contaminating the 
surrounding atmosphere with dust. These 
mobile machines, as is now generally known, 
have an abrasive shot blast nozzle at the end 
of a long flexible hose and this nozzle is 
surrounded by an annular cup coupled to a 
vacuum hose. The dust and grit loosened 
from a surface by the impingement of the 
shot from the nozzle is drawn back with the 
shot into the machine through the annular 





Fig. 12—** Vacu-Blast ’’ machine with open-blast 
nozzle—Vacu-Blast, Ltd. 


vacuum cup. The dirt is removed from the 
shot in the machine and the shot re-circulated. 

In order to provide for the cleaning of 
work where complexity of surface or diffi- 
culty of access makes it impractical to use 
the established closed circuit ** Vacu-Blast ”’ 
system, where the nozzle assembly has to be 
kept in contact with the surface to be cleaned, 
the firm has developed what is known as the 
“open blast’ nozzle. With the open blast 
technique a modified design of nozzle head 
can be held 3in to 4in from the work 
surface, and the dust is drawn off the 
work close to the point of shot impact and 
retained in the closed system on the machine. 
The abrasive expended on the work surface 
is recovered at the end of a blasting cycle 
by the use of the high vacuum generated in 
the dust collector. For this class of blasting 
the firm has developed the ‘“* Major Mk. 2° 
machine shown in our illustration (Fig. 12). 

The new machine, it is stated, gives sufficient 
capacity for approximately thirty minutes 
open Vacu-Blasting, enabling a large area to 
be cleaned in each cycle, after which the 
spent abrasive can be recovered in a matter 
of a few minutes and blasting may then be 
resumed. The machine is suitable for work 
out of doors, or indoor work where the shot 
blasting of large components on the shop 
floor can save expensive transportation to 
and from a fixed shot blast installation. 

Ancillary equipment for use with these 
machines includes attachments for plate 
edge cleaning and for cleaning the bores of 
pipes from gin diameter upwards. 

( To be continued ) 
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Air Engines 


By T. FINKELSTEIN, Ph.D., D.I-C., B.Sc., A.M.I.Mech.E.* 
No. ILl—{ Continued from page $27, April 3) 


In these articles a survey of the development of air engines is given, starting with 
the primitive “* furnace gas engine,” built at the beginning of the nineteenth century, 


and leading up to the modern single-stage Philips’ air liquefiers. 


The different 


types of air engines are classified into three groups: open cycle internal com- 
bustion, open cycle external combustion and closed cycle engines, invented 
respectively by Cayley in 1807, Ericsson in 1840, and Stirling in 1816. The 
principle of operation for these is explained and typical examples of each are 
given. Engines ranging from a small toy motor to a monstrosity with four 14ft 
diameter cylinders, running at 9 r.p.m., are described. To the writer's knowledge 
this is the first time that a comprehensive set of illustrations and descriptions of air 
engines has been assembled—in fact, a picture of Stirling’s original engine of 1816 


has previously appeared in print on only one occasion. 


Recent new developments 


are dealt with and some interesting proposals for future applications of these basic 
scientific principles are made. 


LATER SINGLE-CYLINDER STIRLING ENGINES 
T is quite evident that a closed hot air 
engine with a power cylinder separate from 

the displacer cylinder works with a much 

lower compression ratio than one with a 


single-cylinder design, due to the presence of 


a disproportionately large clearance volume. 
This considerably reduces the specific 
power, so that engines of the type described 
in the last section could hardly ever be suit- 
able for any other applications than mech- 
anical toys or small models where efficiency 
did not matter. Although a patent registered 
in 1845 by Franchot described an engine 
with the piston working in the same cylinder 
as the displacer, Stirling’s original design 
seemed to have been entirely forgotten for the 
next fifty years until the first engines by Leh- 
mann were produced on the Continent. 
These engines were practically identical with 
Stirling's first design, except that they had a 
horizontal cylinder, direct contact between 
cylinder bottom and flames, and a more 
compact link mechanism to reduce overall 
size.*! 5 

An early model of the Lehmann engine ts 
shown in Fig. 23. A very long cylinder 
ABCD was used, closed at the hot end and 
with the power piston UU reciprocating in 
the open end, which was kept cool by a water 
jacket LMNP. About a third of the cylinder 
was enclosed by the furnace. The hot gases 
surrounded the lower end of the cylinder and 
kept it hot, after which they escaped through 
the smoke stack RR. The airtight hollow 
displacer was strengthened by a riveted plate 
KK, to an extension of which the piston rod 
was attached. EF was a wooden plate 
closing the front of the displacer, and HG 
a domed metal cap closing the hot end. The 
displacer was supported by means of a roller 
O to take its weight. Between the displacer 


* Section Head Mechanical Engineering Laboratories, The 
English Electric Company. Ltd., Whetstone 








and the cylinder there was a narrow annular 
space through which the working fluid passed 
when transferred from one end of the 
cylinder to the other, but apparently no 
regenerator was fitted. The working piston 
UU was constructed similar to a bicycle 
pump with a dished leather washer, which 
allowed additional air to enter whenever the 
internal pressure fell below atmosphere. The 
driving mechanism, by which the motion 
of the displacer was advanced by about 
65 deg. with reference to the working piston, 
was very similar to that employed on the 
Ericsson engine. 

According to Eckerth such an engine 
with piston diameter 0-349m and stroke 
0:244m, gave 0-984 h.p. at 97 r.p.m., with 
a thermal efficiency of 4 per cent, which 
corresponds to a specific power of |-2 h.p. 
per cubic foot swept volume. The mechanical! 
efficiency was quoted as 65 per cent.» ** %8 

Lehmann’s engine was immediately suc- 
cessful and large numbers of it were sold. 
Réntgen wrote enthusiastically* : ne 
(Lehmann’s) engines are especially suited to 
the lesser industries. They are... more 
durable than Laubereau’s and the annoying 
pounding of Ericsson’s is entirely avoided. 
Moreover the consumption of fuel... is 
only half that for the other two systems. In 
this respect it is as economical as the best 
steam engines... .” 

A number of different models to the same 
basic design were built later by Lehmann 
with horizontal or vertical cylinders. Minor 
detail improvements were also introduced. 
For example, instead of the leather-cup type 
of power piston a trunk piston was used, 
working in conjunction with a non-return 
valve which was called ** Schnarchventil ” 
(Snoring Valve) on account of its character- 
istic noise. In England this component was 
usually called the snifter valve. 


























Fig. 23—Cross section through an 
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early Lehmann engine, made about 1860 on the Continent. The 
driving piston had a cup leather washer similar to that of a bicycle pump 
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Although these engines were operated 
without proper regeneration and without 
raised pressure level, they were fairly success- 
ful and were also manufactured in several 
other countries, initially under licence from 
Lehmann’s original patents. For example, 
the woodcut in Fig. 24 and the cross section 
in Fig. 25 shows an engine manufactured by 
Bailey and Co. Again a very long displacer 
is used with rollers fitted underneath to take 
the weight, but also without regenerator. 
The cylinder bottom is shielded from direct 
contact with the flames, which arrangement 


Fig. 24—Horizontal 2 h.p. Lehmann engine, built in 
England during the latter part of the last century 


must have reduced the working temperature 
and hence also the power output, but which 
ensured long life for the cylinder bottom. To 
save space, the two pistons were driven by 
sets of bellcranks, with the crankshaft and 
flywheel set back along the cylinder. A 
separate water tank was usually fitted, con- 
nected by pipework to the large cooling 


jacket at the open end of the cylinder. As 


in woodcuts of many other old air engines, 
a centrifugal governor is a prominent feature, 
although its function is probably more 
decorative than practical. 

Fig. 25 also shows a release cock fitted 
to the piston for speed regulation. Operating 
this control must have been an extremely 
hazardous operation, if the engine was 
running at any appreciable speed. It must 
have been a considerable feat of agility to 
get one’s hand right in between the moving 
rods and levers and turn the cock just when 
for a brief instant it came near the cylinder 
opening. 

This type of engine was made in six 
different sizes, with a weight of between 
14 cwt and 50 cwt, excluding brickwork, 
ranging from 4 to 24 nominal horsepower, 
and running at speeds of 120 to 90 
r.p.m. The specific weight of these engines 
had therefore been improved to between 
| and 2 tons per horsepower, but was prob- 
ably still worse than that of the original 
prototype by Stirling. 

It was widely advertised and sold in great 
numbers for driving pumps, churns, chaff- 
cutting, grinding, crushing and various 
‘** Domestic Machinery.” It was also claimed 
that the brickwork could be erected in one 
day by an ordinary bricklayer and that the 
roomy fireplace held enough fuel to keep 
the engine running unattended for extended 
periods. Almost any kind of fuel could 
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Fig. inten section through the engine shown in the previous illustration 


be used and its simplicity was a great sales 
feature. Quoting from a contemporary cata- 
logue : The stove is provided 


with a roomy fireplace, holding — fuel 
to keep the Engine going from 3 to 6 hours 
The 


without stoking. furnace will burn 





kig. 26—Small horizontal air engine with integral 

water pump. The pumped water was passed through 

the cooling jacket before discharge. Delivery 400 
gallons per hour against 50ft head 


wood, 
and 


coal, 


peat, 
sawdust, spent tan, riddled cinders, etc., 
as it consumes its own smoke it needs no 


almost any fuel—coke, 


attention during the intervals of firing. Thus 
it will be seen that the attention required is 
so simple, and of such a light nature, that 
any intelligent lad, workman, labourer, 
gardener or domestic servant may learn to 
work it in a few hours with the assistance of 
our printed instructions, and attend to it 
without material interference with their othe: 
occupation.” 

Another smaller hot air engine of this type, 
produced by Bailey and Co. in six different 
sizes, is shown in Figs. 26 to 28. The design 
was very similar to the previous model and 
the main application was also for pumping. 
The engine shown in Fig. 26 had an output 
of about } h.p. and was fitted with an integral 
water pump, which could be used for wells 
up to 120ft deep. Fig. 27 shows a similar 
engine with 4 h.p. output driving a double 
barrel pump, while in Fig. 28 an alternative 
layout with pump and power take-off is 
shown. 

The first ** Solar Motor,” of which records 
exist, was built in 1872 by John Ericsson and 
is shown in Fig. 29. Between 1872 and 1883 
Ericsson built about nine experimental solar 
engines, some using steam cycles and some 
air cycles. The engine shown here seems to 
be a closed Stirling engine, with piston and 
displacer as first used by Stirling. A para- 
bolic mirror was used to concentrate the 
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sun’s rays on the lower end of the 
cylinder.** 

Lehmann’s design was “improved” by 
Stenberg, of Helsingfors, in 1877, whose 
engines were marketed under the very pretty 
name of “ Calorisca.”” They were very 
similar to Lehmann’s original design, except 
that instead of a crank mechanism a “* Bogen- 
schleife ’’ (cam scroll)'' was used for driving 
the displacer. As in Laubereau’s later engines, 
the object was to provide for periods of rest 
at the end of the displacer stroke, so that 
distinct phases of isothermal expansion or 
compression may take place. This was 
achieved by a roller working in a groove 
shaped like the segment of a circle. As in 
Laubereau’s arrangement, it is doubtful 
whether this constituted a _ substantial 
improvement on account of the increased 
mechanical losses that arose. Experiments 
made with a Lehmann, as well as with a 
Stenberg, engine showed that according to 
the indicator diagrams Stenberg’s engines 
did, in fact, achieve a higher compression 
ratio, and as both engines had atmospheric 
pressure as the lowest pressure, a higher 
maximum pressure was therefore reached 
in the latter. However, the diagram in the 
Stenberg engine was not so “fat” as that 
in the Lehmann engine, and calculation gave 
the same mean effective pressure for each. 





Fig. 29—Sun motor built by John Ericsson in 1872. 

Unlike most other engines constructed by him, this 

mode! appears to work on a closed cycle in accordance 
with Stirling’s principle 





Fig. 27—Medium size horizontal air engine fitted with twin-barrel 
Delivery 2500 gallons per hour against SOft head 


pump. 


Fig. 28—Horizontal dual-purpose engine installation for pumping water as well 
as supplying power. disengaged 


The gear driving the pump can be 





30—Smali ** Heinrici motor,’’ late nineteenth 
Still very similar to Stirling’s original 
engine, but without regenerator 


Fig. 
century. 


Without gain even in the indicated work 


output, the net power output was probably 
decreased due to the lower mechanical 
efficiency. 

When the internal combustion engine was 
developed, the larger types of air engines 
were soon rendered obsolete, and much 


smaller models appeared on the market. 
For example, the engine shown in Figs. 30 
and 31 marked “ Heinrici Motor,” but other- 
wise of unknown origin, was fairly common 
at one time. Standing about 2ft 6in high and 
weighing about 80 Ib, its output was 0-028 
b.h.p., as measured in performance tests 


carried out by the writer. This corresponds 
to a specific weight of about |-3 tons per 
brake horsepower and a specific power of 
3-4 h.p. per cubic foot swept volume— 
figures which compare very favourably with 
those of larger engines. A rather amusing 
refinement, which can be seen in the illustra- 
tion, is the provision of a brake shoe actuated 








Fig. 31—Diagrams showing the internal construction 
of the *‘ Heinrici motor *’ illustrated in the previous 
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by a thumbscrew and bearing against the 


rim of one of the flywheels, by means of 


which the power could be “ regulated.” 
Comparing the Bailey engine in Fig. 25 
with this Henrici motor, it will be seen that 
the link mechanism has been slightly simpli- 
fied. The drive for the power piston is now 
more direct from a crank to a forked conrod, 
attached directly to the piston by two gudgeon 
pins. Only the displacer is still driven by 


Fig. 32—Hot air engine made by Gardner, Ltd., in 
1908 with a redesigned link mechanism 


means of a rocking lever and two connecting 
rods, which are actuated by a crank on the 
outside of one of the flywheels. This is 
shown clearly in the drawing, Fig. 31. A 
very similar small engine from an illustration 
made by Gardner, Ltd., and dated 1908, is 
Shown in Fig. 32. Here the same crank is 
used for driving both the piston and the 
displacer, and the rocking lever is set high 
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so as to produce the required phase difference 
between the motions of the piston and the 
displacer 


THE RIDER ENGINI 


It will have been noted that all the closed 
hot air engines described so far hardly 
differed from either one or the other of the 
two engines invented by Stirling, and what 
differences there were, often seemed to 
reduce rather than increase output or 
efficiency. In actual fact, right up to the 
middle of the present century, only one 
single major innovation was introduced, 
when in 1876 a new type of hot air engine 
was invented in Philadelphia by A. K. Rider. 
he principle of this engine was that instead 
of varying the total volume of the working 
fluid by a single piston, and using a displacer 
to move the working fluid back and forth 
between the hot and cold space respectively, 
as explained with reference to Fig. 7, two 
separate pistons in two separate cylinders 
were used to achieve the same effect. Although 
the type of engine which was first produced 
in accordance with this principle was of no 
great practical significance, this innovation 
prepared the way for the novel multi-cycle 
air engines proposed by Rinia in 1947. 

The sole manufacturing rights of Rider 
engines for England were acquired by 
Hayward Tyler and Co., Ltd., in 1877, and 
about 500 were sold within the first five years. 
[Three sizes were made, nominally 4 h.p., 
} h.p. and | h.p., respectively, and most of 
these engines were fitted with a water pump 
as an integral part. They were similar to the 
engine shown in Figs. 33 and 34, where 
exterior views and a cross section respectively, 
are given. 

Referring to Fig. 34, two loaded pistons C 
and D reciprocating in the cold cylinder A 
and the hot cylinder B respectively were used, 
and the cylinders were connected through the 
regenerator H, so that the working fluid 
traversed the regenerator whenever it passed 
from one cylinder to the other. The lower 
portion of cylinder A was surrounded by the 
cooler £, through which the cooling water 
circulated. The heater F was kept at a dull 
red heat by the fire underneath it. Extended 
heat transfer surface was provided in the 
shape of a cylindrical skirt, so that the air 
was forced to pass through a narrow passage 


Fig. 33—Reproduction from two woodcuts showing the external appearance of a Rider engine with integral 
water pump. Half the furnace can be swung forward to gain access to the hot cylinder 
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near the hot cylinder wall in order to facilitate 
the transfer of heat. A contemporary 
oe was : 

. The heating and also the cooling 
of the air is instantaneously effected by its 
alternate presentation to the surfaces of the 
heater and cooler in a thin sheet, such being 














Fig. 34—Cross section through the engine shown in 

the last illustration. The extreme simplicity of this 

engine, which also has only five moving parts, should 
be noted 


found by experience to be the only correct 
method of rapidly and thoroughly effecting 
changes of temperature in air....... 

Two sets of leather packing rings K were 
used to make the two pistons leakproof. In 
order to protect the piston and the packing in 
the hot space from the adverse action of the 
heat, the upper end of the hot cylinder B was 
kept cool by means of a water jacket. In 
the engine shown the pumped water was also 
led through the cooling jackets, passing first 
through the pump, then through the main 
cooling jacket F, and lastly through the 
smaller jacket on top of the hot cylinder, 
before delivery from the flanged opening seen 
in front of the cylinder in Fig. 33. An 
automatically controlled valve L at the lower 
end of the cold space was provided to admit 
air whenever the internal pressure fell below 
atmospheric pressure. Cock M could be 
opened to atmosphere to stop the engine. 
The water pump was attached directly to the 
cold piston by a rigid connecting rod. As in 
many other hot air engines, the cylinder 
bottom in the hot space used to burn out 
frequently due to the poor materials available 
at the time, but replacement was made 
particularly simple by swinging half the 
furnace forward, as shown in Fig. 33. In 
this engine the phase difference between 
cranks was made 95 deg. and the regenerator 
consisted simply of twenty-four plates of cast 
iron with a distance of 2mm between them.”® 

Although Rider engines worked with a 
lower mechanical efficiency than Lehmann 
engines, the utilisation of heat was better, as 
a regenerator was used. Calculations of the 
efliciency of this regenerator and experiments 
in which the engine was run with and without 
this regenerator, showed that such a regene- 
rator had an efficiency of 60 per cent.*’ 
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Schéttler was quite impressed by this result 
but, compared with values of well over 
90 per cent attainable to-day, this is a very 
low efficiency, due only to the relatively large 
dimensions of the passages. 

The simplicity of this engine and the ease 
of operating it were greatly appreciated by 
the public. The advertising slogan used at 
the time by the makers was : ** These Engines 
work WITHOUT EXPLOSION,” to dis- 
tinguish them from the internal combustion 
engines which were then beginning to appear 
on the market. One letter from a satisfied 
customer in Portugal is reproduced below, 
as printed in an old catalogue : 

** Gentlemen, The first engine you sent me 
(No. 2 Pumping Engine) is at work in a 
* Quinta’ near here. It does more than was 
expected from it, and with great economy. 
Four to six oxen were required to do the 
same work, and they did it badly. A lad of 
12 years is working it; he breaks up the 
wood, irrigates the orange grove near the 
Engine, and has time to spare. Yours truly. 
Thos. G. Hall, Lisbon, May 20th, 1878.” 

About 90 per cent of all the Rider engines 
sold were used for pumping water. The rest 
were for miscellaneous applications, where 
moderate amounts of power were needed. 
Many church organs, for instance, were at 
that time motorised by a Rider engine fired by 
gas. This must have compared very favour- 
ably in silence and reliability with the young 
boys that had been used previously for 
supplying the motive power, as witnessed by 
the following letter : 

* Dear Sirs, If you procure a copy of the 
Musical Times for July, you will see how 
highly | am able to report on the Engine. 
| know of nothing (in all points) so perfect— 
no trouble at all. The gas burner answers 
admirably, requiring to be lit for 20 or 30 
minutes before I want to use the organ, 
consuming about 25 feet per hour. I have 
confidence in expressing my belief that no 
small power is so easy to manage, so eco- 
nomical and—which is of great value—so 
noiseless as this. Yours truly, C. H. Fynes- 
Clinton, Biandford Rectory, Dorset, July 3. 
1879.” 

The total number of these engines that 
were sold between 1877 and 1895 was 
approximately 1000, including one to the 
Prince of Wales (later Edward VII) for 
Sandringham, and one to the Khedive of 
Egypt for Ras el Tin Palace in Alexandria. 
This latter engine may well have been ordered 
to replace an Ericsson engine imported from 
New York in 1858.°* They were also adopted 
by H.M. Government for water supply to 
ports and barracks, and records exist of 
several engines that had been in continuous 
use for 20 years without major repairs. A 
description of an engine delivering 250 
gallons per hour water against a head of 
390ft, burning 9 lb of coke per hour, can be 
found in reference 59. 

The possibility of using solar energy for 
driving a hot air engine was also brought up 
again. A Rider engine was proposed as a 
solar power plant for Phoenix, Arizona, in 
1908, as shown in Fig. 35. Although on first 
sight this scheme looks very promising, 
very elementary calculation would show that 
the area of the solar absorber is far too small 
to deliver any appreciable power output. 
Although the last Rider engines were pro- 
duced in the middle twenties, only very few 
engines had been made since about 1905. 

The design of Rider engines and of other 
models remained static for a long time, 
although minor detail improvements were 
put forward. For example, regulation of hot 
air engines by methods which are less wasteful 
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than dissipation of energy through braking 
at the flywheel or escape of the working 
fluid were suggested by Slaby and put into 
practice by Buschbaum." 

Some of the engines produced also reverted 
to Stirling’s old idea of raised pressure level, 
and the provision of a “cooler” and 
heater’? became more general. These 
took the form of narrow passages whose 
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Fig. 35—Proposal for a solar power plant for Phoenix, 
Arizona, dated 1908. This was to use a Rider hot 
air engine but is evidently impractical on account of 
the small concentrator area 


walls were kept at the requisite temperature, 
and through which the working fluid had to 
pass, whenever it was transferred from the 
hot space to the cold space and vice versa. 
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Letter to the Editor 


(We do not hold ourselves responsible for the opinions of our 


correspondents) 


PITTING IN GEARS 


SiR,—In load equations for gears, no 
account is taken of the fact that the working 
surface of gear teeth corresponding to the 
dedendum is very much more prone to pitting 
than the mating addendum. Some gears in 
service show all the dedendum of both gears 
pitted and all the addendum smooth.’ In 
experiments by Dr. Walker pitting did not 
occur on an all-addendum driving gear, even 
though subjected to overloads that caused 
excessive damage by pitting to the almost 
identical all-dedendum driven gear.” The 
cause of this difference in behaviour is 
obscure, but there may be some connection 
with the slide-roll ratio being negative on 
the dedendum and positive on the addendum. 

Neglect of the above in the determination 
of the load-carrying capacity will not influence 
the running life of a pair of gears when the 
point of maximum bearing intensity lies on 








the dedendum of the gear actually weaker in 
wear. However, by present methods, the 
required hardness of the mating gear is then 
determined from consideration of this bearing 
intensity, on its addendum, so that probably 
a softer material could have been used. 
Thus, by assuming that addendum and 
dedendum have equal resistance to pitting, 
the situation may arise that a gear is made 
the basis for calculating the load-carrying 
capacity of the pair, while only being sup- 
posedly weaker. When this happens both 
gears would be harder than required. 

The remedy is simple, and because I have 
not found it mentioned elsewhere, it will be 
given here, for consideration. It will be 
demonstrated by a numerical example, using 
**commercial-cut spur with B.S. 
addendum modification and tip easing. The 
gear ratio R will be taken as 4 and the number 
of teeth t in the pinion as 20. Chart XX in 
the third edition of Gears’ gives a zone-factor 
coefficient of 0-137 and, consequently, the 
zone factor has a value of 2-19. The load 


gears 


point corresponding to this zone factor is 
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denoted by a in the accompanying figure. 
It is the point of maximum bearing intensity. 
Since this point is situated between the inter- 
ference point i, of the pinion and the pitch 


point p we may conclude that it is a point of 


contact on the dedendum of the pinion and 
the addendum of the wheel. This zone 
factor should therefore be used in the deter- 
mination of the load-carrying capacity of the 
pinion. (Should this point lie on the 
addendum of the pinion, the zone factor 
would refer to the wheel.) 

A different procedure is now indicated for 
the wheel. Contact on its dedendum will 
not occur until the point of contact has pro- 
gressed to the pitch point. It can be seen 
that this point, at least in our example, is also 
the point where for contact on the wheel 
dedendum the relative radius of curvature 
is a minimum, and where, therefore, the 
bearing intensity is a maximum. The zone 
factor at this point—the pitch point—is 


tR sin2y 
R+1° 4 

and has a value of 2-57. It should be regarded 
as referring to the wheel, and is 17 per cent 
greater than that of the pinion. It appears, 
therefore, that the wheel teeth could be made 
considerably softer than would follow from 
the conventional method. Conversely, by 
making the pinion harder, the load-carrying 
capacity of the transmission as a whole would 
be raised. 

The load-carrying capacity, therefore, 
would be decided on the basis of two zone 
factors, referring to the pinion and to the 
wheel respectively. It may be argued that 
other forms of wear, like abrasion, have not 
been considered. However, abrasive weat 
in properly lubricated and loaded gears is 
usually negligible before the onset of pitting. 
There seems to be no reason, therefore, why 
the specific load on a gear material should 
not be increased within moderation when 
the conditions of contact do not favour 
pitting. 

M. BOOMSMA 

University of Sydney, 

Sydney, N.S.W., Australia, 
March 25, 1959. 
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Surface Defects in Ingots and Their Products: 
Recommended Definitions. 2nd Edition. 
Special Report No. 63. Iron and Steel 
Institute, 4, Grosvenor Gardens, London, 
S.W.1. Price 25s. 

THE weight of steel used in any construction 

depends in no small part upon that factor of 

uncertainty in the designer’s mind, which 
arises because the steel used will be less than 
perfect. How much less than perfect it will 
be depends upon manufacturer and inspector 
and upon their understanding of the cause 
and nature of defects in steel. Unfortunately 

a particular defect is often known in different 

parts of the country by different names ; 

conversely one name is sometimes applied to 
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more than one kind of defect. Hence in the 
past it has never been possible to make com- 
prehensive statistical analyses of defects. 
If we can agree to call them by the same 
name we may soon be able to use Hollerith 
cards and electronic computers to aid in 
preventing their occurrence and to indicate 
the degrees of their danger to users of steel 
in many forms and circumstances. 

[he first move in this direction was taken 
a decade ago when the Ingot Surface Defects 
Sub-Committee, of the British Iron and 
Steel Research Association, reported on its 
first endeavour to examine the data and to 
seek the causes of defects in the surfaces of 
Steel ingots, and to find what effects they 
had on semi-finished and finished steel 
products. Consequently the first three 
parts of this report were published by the 
Iron and Steel Institute, 1951, as Special 
Report No. 44. It has now been enlarged to 
fifty-eight pages by the addition of seven 
sections dealing with the defects in rolled 
steel strip. Printed on the quarto size now 
used by most of the engineering and metal- 
lurgical institutions it includes 134 illustra- 
tions and definitions which should be 
adopted by both makers and users of steel. 
Their study will help makers to minimise 
such defects and will arouse in users of steel 
a better appreciation of what the appearance 
of a defect may indicate. 

There are no less than seventeen named 
varieties of surface defects in steel ingots. 
Then as hot work is done in the cogging mill 
four more defects may appear and eight 
others in the finishing passes. Finally there 
are fourteen defects defined and illustrated 
which may appear during the processing of 
steel. As for the addendum which now 
appears in this second edition it includes no 
less than twenty-seven defects arising in the 
steel itself, in the hot mill, during pickling, 
cold reduction, annealing, tempering and 
other such processes in the manufacture of 
rolled steel strip. 

This thin volume should be of great value 
to inspectors and “* trouble-shooters”’ in steel 
works and machine shops and may well form 
the basis of a new British Standard. 


Synthesis of Linear Communication Networks, 
Volumes I and II. By WILHELM CAUER. 
Translated from the German by G. E. 
Knausenberger and J. N. Warfield. 
McGraw-Hill Electrical and Electronic 
Engineering Series. McGraw-Hill Publish- 
ing Company, Ltd., McGraw-Hill House, 
95, Farringdon Street, London, E.C.4. 
Price 15]s. 

PROFESSOR W. CAUER, whose tragic death at 

the age of forty-five occurred during the 

last days of World War II, is internationally 
renowned for his pioneering work in electric 
network theory. In 1941 the Theorie der 
linearen Wechselstromschaltungen was pub- 
lished ; it contains the essence of his life 
work and is a classic in this field. The trans- 
lation is from the second edition of this book 
which was edited by Wilhelm Klein and 

Franz M. Pelz, and includes unpublished 

work left by W. Cauer. 

In the translation the substance of Cauer’s 
book is presented in two volumes. Volume I, 
which contains eight chapters, deals with the 
basic exposition of network analysis and 
synthesis as well as the discussion of the 
image-parameter method, including as 
appendices a collection of formule and 
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practical information of filter design with 
tables, design charts and examples. 

Volume II, which consists of three chapters, 
is devoted to the discussion of what is 
normally considered the insertion-parameter 
design method, band-separation networks and 
network equivalences, together with practical 
design aids. This volume concludes with a 
number of appendices. The first three pro- 
vide the mathematical foundation of circuit 
theory and deal very adequately with some 
aspects of linear algebra, the elements of 
the theory of analytic functions and the 
Chebyshev approximation, and Appendix 4 
is devoted to practical filter design based on 
the operating-parameter theory. 

For the benefit of the contemporary reader, 
the translators have added another appendix 
in which references to recent advances in 
network theory are given. Although the 
main emphasis is on passive networks, some 
reference to the development in such subjects 
as transistor networks, feed-back theory. 
and computing circuits are also given. This 
is admirably done by grouping the subject 
matter into five sections : network analysis ; 
driving point functions ; approximation 
methods ; generalisation of networks ; and 
a final section on recent work which links 
network theory with stability boundary 
surfaces of control systems. Each section 
opens with a brief review of recent activity 
in the particular field and this is followed by 
a bibliography of the most important publica- 
tions listed chronologically by year. Alto- 
gether, nearly 500 references up to 1958 are 
given. This appendix of forty-five pages, 
which is mainly the work of Professor John 
N. Warfield, and to which Professor M. E. 
Von Valkenburg and Professor F. H. Effertz 
have also contributed, is a valuable addition 
to the book. 

The translators and publishers, and the 
other contributors, are to be congratulated 
on having made accessible to the English 
reader a classic treatise which, as can be seen 
from the outline of its contents, deals with all 
aspects of analysis and synthesis of passive 
networks. The book is well indexed, 
illustrated, and producted. It can be recom- 
mended without qualification as a reference 
book to the practising engineer and graduate 
student interested in this field. 


An Official Handbook Prepared by 
1959 
York 


Price 


Britain : 
the Central Office of Information. 
edition. H.M. Stationery Office, 
House, Kingsway, London, W.C.2. 
2Is. 

THis book, now in its tenth edition, was 

originally produced for limited overseas 

distribution only, but is now widely recog- 
nised both at home and abroad, as a valuable 

* first line” 


life in the fifteen 


United Kingdom. In 


chapters it summarises the main features of 


life in this country, with particular emphasis 
on recent developments, and it is illustrated 
by a wealth of figures based on the most 
up-to-date statistics. These are supple- 
mented by an excellent series of maps and 
charts, and a selection of attractive plates. 
The information presented is well balanced 
and the coverage is excellent. In a work of 
this kind there are inevitably omissions, and 
the compression may occasionally appear to 
involve a slight distortion ; but these are 
minor blemishes. The sources of all statistics 
are clearly given, there is a bibliography 
showing the reader where to turn for further 
information on the topics covered, and a 
satisfactory index. This book has built up 
its deserved reputation because, by its com- 
bination of descriptive explanation and 


up-to-date statistics, it gives body to the bare 


reference book on all aspects of 
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facts contained in a book such as Whitaker's 
Almanack and is invaluable for inquiries for 


which statistical information alone is not 
sufficient. 
The Great Tide. By HiLpa Gritve. County 


Council of Essex, County Hall, Chelms- 

ford. Price 30s. 

THE sub-title of this book explains it more 
fully, namely The Story of the 1953 Flood 
Disaster in Essex ; its author is one of the 
county council’s archivists. The book is 
professedly not technical in character, and 
does not set out to describe the sea defence 
works built on the Essex coast since 1953. 
Such descriptions as do occur relate to the 
programme of these works as a whole, and 
to details which fit into the more general 
account of the social effects of the 1953 flood 
disaster, the way the emergency was met, and 
personal stories of those times. Nevertheless, 
we have published this brief review of the 
book because it will doubtless interest many 
engineers who were concerned, in one way 
or another, with the events described. 

A historical account of coast defences in 
Essex is given before the main narrative. 
In the latter, it is stated, “* 5 cwt of original 
records have been combined to give it solid 
foundation in fact,” a solidity which 
impresses, if it does not deter, the reader as 
he peruses the book’s 900 pages. An index 
of sources lists papers and comment on the 
storm surge and floods, but does not include 
reference to the various articles in THI 
ENGINEER, nor, apparently, to articles in 
other technical journals. 


Mechanical Engineers’ Handbook. Sixth 
edition. Edited by THEODORE BAUMEISTER. 
McGraw-Hill Publishing Company, Ltd., 
95, Farringdon Street, London, E.C.4. 
Price I5Is. 

FOR many years this book—originally edited 

by Lionet S. Marks—has been a standard 

work of reference in the United States and 
it is well known in this country. The new 
edition is as comprehensive and informative 
as the five previous editions, having been 
completely revised and extended to cover the 
many new developments which have taken 
place since the last publication in 1951. Each 
subject in the eighteen sections into which 
the book has been broadly divided has been 
dealt with by a recognised authority in the 

United States under the general supervision 

of the new editor, Mr. T. Baumeister. 

The size of the book and the very wide 
field of mechanical engineering it covers 
makes it impossible to check its contents in 
detail, but a general perusal indicates that no 
subject of importance has been overlooked, 
and that the information is presented in a 
clear, comprehensive manner. The mass of 
practical data contained in the new edition 
of this work will make it a useful, up-to-date 
work of reference for all mechanical engineers 
and of value in all technical libraries. 


Books Received 


Hotels and Restaurants in Great Britain and Ireland 
Thirty-first Edition. British Hotels and Restaurants 
Association, 88, Brook Street, London, W.1. Price 
3s. 6d. 


Nuclear Reactor Control and Instrumentation. By 
J. H. Bowen and E. F. O. Masters. Temple Press, 


Ltd., Bowling Green Lane, London, E.C.1. Price 
12s. 6d. 
The Design of Land Drainage Works. By Roland 


Butterworth’s Scientific Publica- 


Berkeley Thorn 
Bell Yard, London, W.C.2 


tions, Ltd., 4 and 5, 
Price 35s 
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Advances in Inspection Techniques as Aids to Process 
Control in Non-Ferrous Metals Production. Institute 
of Metals, 17, Belgrave Square, London, S.W.1. 
Price 30s. 

Fundamentals of Boiler House Technique. By 
P. D. Dehnei. Hutchinson and Co. (Publishers), 
Ltd., 178-202, Great Portland Street, London, W.1 
Price 25s. 

Chemical Engineering Data Book. Twenty-fourth 
Edition. By T. K. Ross and D. C. Freshwater 
Leonard Hill (Books), Ltd., 9, Eden Street, London, 
W.1. Price 84s. 

Nuclear Engineering Handbook. Edited by H 
Etherington. McGraw-Hill Publishing Company, 
Ltd., McGraw-Hill House, 95, Farringdon Street, 
London, E.C.4. Price 194s. 

Regulations for the Electrical Equipment of Build- 
ings. 1958 Amendments to the Thirteenth Edition 
The Institution of Electrical Engineers, Savoy Place, 
London, W.C.2. Price Is. 6d. 

Modern Road Emulsions. Third Edition. Edited 
by The Technical Committee of Road Emulsion 
Association, Ltd. Road Emulsions Association, 
Ltd., 47, Victoria Street, London, §.W.1. Price 21s 


Obituary 


L. k. HARRIS 


We regret to record the death on April 5 
of L. E. Harris, A.M.1.Mech.E., M.I.W.E., 
F.R.Hist.S.. president of the Newcomen 
Society for the Study of the History of 
Engineering and Technology. 

Lawrence Ernest Harris was born at 
Sydenham, London, in 1892. After leaving 
Mercers School, London, he studied from 
1910 to 1912 in the Civil and Mechanical 
Engineering Department at the City and 
Guilds (Engineering) College, South Kensing- 
ton, where he won a Mitchell scholarship 
He was apprenticed to C. Isler and Co., 
London, artesian well engineers. He served 
in the Royal Fusiliers and Machine Gun 
Corps from 1914 to 1919, being invalided out 
of the Army on account of war wounds. 
After a post-war refresher course at King’s 
College, London, he joined Sulzer Brothers. 
Ltd.. as an estimating engineer in the 
London office for four years. In 1923, after 
spending three months at the Winterthur 
works of that firm, Harris became its manager 
in India for thirteen years, during which 
period he was responsibie for the installation 
of several power stations and pumping 
stations, driven by steam and diese! engines 
or electric motors. Returning to England he 
was, from 1937 till his death, the district 
manager and engineer for the Sulzer organisa- 
tion in the Fen area, specialising in fen drain- 
age and pumping machinery. He lived at 
Histon, Cambridge. He also installed Sulzer 
pumping plant for the Somerset River Board's 
drainage schemes. 

Harris became an authority on the history 
of the Fens and his book, Vermuyden and the 
Fens, published in 1953, contained the results 
of much research. He was the author of 
various papers to the Newcomen Society, 
including ‘Sir Cornelius Vermuyden, an 
Evaluation and an Appreciation,’ and ** On 
the Early Development of Centrifugal Pump- 
ing Machinery, 1689-1856."" His presidential 
address in 1958, entitled “*A Neglected 
Genius of Seventeenth Century Technology,” 
gave credit, long overdue, to Cornelis Drebbel 
(1562-1633) of North Holland. He, also 
wrote the chapter “Land Drainage and 
Reclamation * in Volume III of 4 History of 
Technology, 1957. 

Harris conceived the idea of forming a 
Trust to preserve the Stretham beam engine 
complete with scoop-wheel, being the last 
surviving example of its kind in the Fen 
district. He became the first chairman of the 
Trust in 1958. The Trust recently issued an 
appeal, to which reference was made in THE 
ENGINEER of March 6. 
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Electronic Components Exhibition 


No. 


The Radio and Electronic Components Show organised by the Radio and Electronic 
Component Manujacturers Federation was held from Monday to Thursday this 


week at Grosvenor House and Park Lane House, London. 


179 


There were 


exhibitors, representing the principal aspects of an industry which last year exported 
products to the value of £21,000,000. A selection of the exhibits is reviewed below. 


SALFORD ELECTRICAL INSTRUMENTS, LTD. 


MONG the exhibits relating to quartz 

crystal-controlled oscillators by Salford 
Electrical Instruments, Ltd., Times Mill, 
Heywood, Lancs, was a packaged transistor 
oscillator available with two forms of plug-in 
mounting. This unit will provide an accurate 
100 kc/s output suitable, for example, as a 
time-base master frequency. By provision 
of a suitable power supply, the oscillator may 
also be used as a portable frequency sub- 
standard. In Fig. | the QC935 oscillator of 





Fig. 1—Packaged 100 ke s transistor oscillator 
on B9A base—S.E.1. 


this pattern is seen without its screening can. 
It is mounted on a B9A base and measures 
2°812in maximum in overall height when 
in itscan. The transistor is seen at the top of 
the assembly, and next to it is the glass 
envelope containing the quartz crystal. The 
ferrite-core tuned circuit is in the cylindrical 
screening can below the main group of com- 
ponents. In the alternative version, QC949, 
the oscillator is mounted on an eight-pin 
‘* in-line *’ base and is 3: Sin in overall height, 
with a length between base fixing centres 
of 1-7in. Frequency these 
oscillators is given as +0-015 per cent over 
the temperature range -—- 10 deg. to - 60 deg. 
Cent., and frequency stability is less than 5 
parts in 1,000,000 change with a 10 per cent 
change in supply voltage. Outputs are 3V 


tolerance of 


on open circuit or 14V across a 20,000 ohms 
load. The consumption on the 6V d.c. 
power supply is SmW. 

M.O. VALVE COMPANY, LTD. 


Fig. 2 shows an S-band microwave duplex- 


ing valve with a maximum peak power of 


200kW, exhibited by the M.O. Valve Com- 
pany, Ltd., Brook Green, Hammersmith, 
London, W.6. 

The function of the duplexing valve is to 
act as a high-speed switch for connecting 
the transmitter and receiver in turn to a 
common aerial system in a radar installation, 
and to ensure that the receiver is isolated 
during the transmission of pulses. To 
achieve this effect the valve contains a gas 
filling which is ionised by the pulses and in 
this condition acts as a short-circuit across 
the receiver input. This short-circuiting must 





valve with 
maximum peak power of 200kKW—M.O. Valve 
Company 


Fig. 2—S-band microwave duplexing 


become effective immediately the pulse is 
received and the gas is therefore maintained 
partly ionised by the passage through the 
valve of a priming current of a few micro- 
amps. The two primer terminals can be seen 
in the illustration above and below the valve, 
which is mounted in the waveguide aerial 
feeder by means of the circular flanges at 
each end. The TRW1 valve illustrated is for 
operation on frequencies in the region of 
3000 Mc s and its applications are for long- 
range monitoring radar such as that required 
at airports for observing aircraft movements 
at distances of 200 miles or so. 

A TRPI plug-in pre-T.R. cell was also 
exhibited. These are used in pairs in balanced 
duplexing circuits and are also suitable for 
use in branch duplexers as a transmitter 
blocker as well as the first tube of the T.R 
switch. 


STANDARD TELEPHONES AND CABLES, LTD. 


A feature of the valve exhibits by Standard 
Telephones and Cables, Ltd., Connaught 
House, Aldwych, London, W.C.2, was a 
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special display of the S.T.C. type G10;201E 
numerical indicator device ( Nodistron), which 
was shown for the first time. This is a cold- 
cathode, gas-filled numerical indicator, 
intended for use as a direct read-out device 
operating from a.c., unsmoothed rectified 
a.c. or d.c. power supplies. The a.c. charac- 
teristic enables the tube to be used in 
applications where operation direct from the 
mains a.c. supply is required. Both a.c. and 
unsmoothed rectified a.c. anode voltages give 
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Fig. 3—Connections of Nodistron tube for a.c. 


operation—Standard Telephones and Cables 


good cathode glow coverage at low mean cur- 
rents. In these conditions low currents provide 
full coverage at low light intensity, thus provid- 
ing for dimming. Viewing is assisted by the 
absence of intervening anode meshes. The 
large end-viewing numerals are thus unob- 
scured and can be read from approximately 
40ft. The viewing angle is 45 deg. at 40ft, 
opening to 80 deg. at 10ft and less. The d.c. 
anode takes the form of a black box, masking 
reflections and stray light. 

In Fig. 3 the connections to the tube for 
a.c. operation are shown. The optional 
resistor connected to cathode | is suggested 
as a means of giving improved uniformity 
of glow intensity from figure to figure and 
should have an approximate value of 80 per 
cent of the main anode resistor. Values of 
the limiting resistor in series with the a.c. 
anode range in typical conditions from 27k 
to 82k for supply voltages between 220V and 
400V, giving a mean operating current of 
3mA. The tube has a BI2A wafer base with 
metal shell, the base spigot corresponding 
with the top of the numerals to facilitate 
orientation. Maximum bulb diameter is 
41mm and maximum seated height 47- 5mm. 
Mounting positions are unrestricted. 


SIEMENS EDISON SWANn, LIDb. 


Of two new stabilised power supply units 
exhibited by Siemens Edison Swan, Ltd., 155, 
Charing Cross Road, London, W.C.2, the 
R.2240 is a transistorised unit supplying an 
output of 3V to 30V at 2A, and the R.2315 
(Fig. 4) is in the form of a chassis for incor- 
porating into electronic equipment, having 
been designed so that two can be mounted 
in a standard 19in rack. Inputs to the 
R.2315 unit are 200V to 250V, 40 to 100 cs, 
and the mains connections are made to a 
tag strip underneath the chassis. Three 
outputs may be taken from the unit, as 


follows :—{1) highly stabilised fixed d.c. 
output of 250V or 300V; load OmA to 
150mA. Alternative connections are pro- 


vided for selecting the output voltage, and 
a preset fine voltage adjustment is provided. 
(2) and (3) two independent 6-3V_ centre- 
tapped a.c. outputs, unstabilised ; load 4A. 
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Stability is stated to be such that a change in 
the mains supply from - 10 to -+6 per cent 
of nominal will result in an output voltage 
change of less than 0-1V. Ripple is quoted 
as less than 3mV peak to peak. The d.c. 
Output is insulated from earth and either the 
positive or negative side may be earthed as 
required, or operated at up to S5OOV above 





Fig. 4—Stabilised power unit for incorporating in 
electronic equipment—Siemens Edison Swan 


earth. Dimensions of the unit are 8gin by 
9gin by 8in (maximum component height). 

The transistorised power unit (R.2240) is 
designed for standard 19in rack mounting 
or for bench use. On inputs of 200-250V, 
40-100 c's, it provides a highly stable d.c. 
output of between 3V and 30V which is set 
by means of two panel controls, a coarse 
switched control changing the output in 
2-5V steps and a fine control giving a swing 
of approximately 3V. With this unit it is 
stated that a change of 10 per cent in the 
mains supply will cause an output change of 
less than 0-01 per cent. Ripple is less than 
2mV peak to peak. 

This company has also introduced a new 
low-frequency (1 c/s to 132 c/s) oscillator 
based on a Wein bridge frequency-determin- 
ing circuit. The oscillator (R.2125) is 
designed primarily for a balanced output, 
maximum 130mW-+-130mW into 600-+-600 
ohms, or SOV peak-to-peak, push-pull, on 
open circuit. An output attenuator is cali- 
brated directly in peak output volts into 
600-- 600 ohms as well as in decibels. When 
working into a high impedance, a 600-; 600 
ohms dummy load can be switched in to 
retain direct output readings. 


BRITISH PHYSICAL LABORATORIES 


Various items of apparatus developed for 
rapid testing of components were exhibited 
by British Physical Laboratories, Houseboat 
Works, Radlett, Herts. The universal 
impedance bridge (model UB.202, Mk. IV), 
illustrated in Fig. 5, covers a wide range of 
measurements for values of resistance, induc- 
tance and capacity. 

When used for resistance measurement, it 
is connected as a Wheatstone bridge with an 
internal d.c. bridge voltage supply. In order 
to prevent self-heating, in particular of low 
wattage carbon resistors, the bridge voltage 
has been reduced to such a value that, at any 
measurement, the load on the resistor under 
test does not exceed 16mW. The out-of- 
balance voltage is amplified by a chopper 
amplifier and the indication is on a 4in 
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meter, fitted with automatic overload pro- 
tection. By the combination of a con- 
tinuously variable resistance and a decade 
resistance, an exceptionally long scale-length 
(60ft) is achieved. This arrangement is 
employed for resistance, capacitance and 
inductance measurement. 

As a capacitance bridge, the instrument is 
arranged as a modified De Saute’s bridge, 
supplied with a 1000 c/s bridge voltage from 
an internal oscillator. The dielectric loss is 
measured with a second variable control in 
combination with a five-way switch. Pro- 
vision is made for connecting an external 
d.c. source for applying a superimposed d.c. 
voltage to the condenser under test. Null 
detection is by means of a tuned amplifier- 
detector, followed by a 4in indicator, fitted 
with automatic overload protection. 

For the measurement of inductance, the 
instrument is converted into a Hay’s bridge, 





Fig. 5—Impedance bridge for resistance, inductance 
and capacity measurements—British Physical Labor- 
atories 


the reactive standard consisting of a silvered 
mica condenser ; the same controls are used 
as for capacity and power factor balance. 
By connecting an external d.c. source of 
supply, a current can be passed through the 
coil under test. 


TAYLOR ELECTRICAL INSTRUMENTS, LTD. 


A new signal generator covering the range 
from 100 kc’s to 240 Mc/s on fundamentals 
throughout was shown by Taylor Electrical 
Instruments, Ltd., Montrose Avenue, Slough. 


presen 





Fig. 6—Signal generator covering 100 kes to 240 
Mc s for television and radio receiver servicing— 
Taylor Electrical Instruments 


In this instrument, known as Model 68A/M 
(Fig. 6), the frequency coverage is spread 
over eight continuous bands, two oscillatory 
circuits being used. Calibration accuracy is 


575 


tl per cent. A meter for monitoring the 
r.f. Output is incorporated, and a variable- 
output 400 c/s oscillator, giving 30 per cent 
modulation of the r.f. signal, is provided as 
a facility for servicing the audio and video 
stages of receivers. The signal generator is 
supplied with dummy aerial and coaxial 
lead and socket. Five alternative termina- 
tions are available, including a special lead 
for a.c./d.c. receivers. A five-section attenu- 
ator with a non-inductive potentiometer 
ensures accurate attenuation over the 
whole frequency range. Radio-frequency 
leakage has been minimised by careful screen- 
ing of both the attenuator section and oscil- 
lator section. Power line leakage is reduced 
to negligible proportions by a multi-section 
filter effective throughout the range, and the 
attenuator has been arranged to provide a 
constant source impedance on all frequencies. 
The generator measures 9in by 13in by Sin 
and weighs 18 Ib. 


MULLARD, LTD. 


A new facility available for designers from 
Mullard, Ltd., Mullard House, Torrington 
Place, London, W.C.1, is the supply in 
packaged form of specially selected and 
tested transistors for use in the r.f. and a.f. 
sections of radio receivers, and in af. 
amplifiers. Each package is guaranteed to 
provide a minimum overall gain figure, when 
used in suitable circuits, and careful selection 
results in spreads in overall gain being much 
smaller than can be achieved with transistors 
picked at random. An a.f. package (LFG3) 
and an r.f. package (RFG3) are available at 
present. The a.f. package uses the recently 
introduced OC78 transistor and comprises a 
matched pair of OC78s suitable for push- 
pull class B output stages, and an OC78D 
driver transistor specifically tested to precede 
the OC78s. In radio receivers the package 
will supply all the audio amplification 
normally required, and will provide an 
output of 500mW to 600mW, with a maxi- 
mum input requirement of 304A. It can 
also form the nucleus of two- or three-stage 
audio amplifiers. Using the package, ampli- 
fier gains some 4dB to 5dB higher than the 
average figure obtained with randomly chosen 
transistors are stated to be achieved, and 
the spread in gain is reduced to a guaranteed 
maximum of 9°5dB, thus simplifying the 
design of negative feedback amplifiers. 

The r.f. package comprises three OC44 
OC45 type transistors, one for use as an 
oscillator-mixer, the others as first and 
second i.f. amplifiers. In suitable circuits, 
it provides a guaranteed minimum overall 
gain of 74dB and a maximum gain of about 
92 dB. 


( To be continued ) 





** WIGGIN ELECTRICAL RESISTANCE MATERIALS.” 
A publication entitled Wiggin Electrical Resistance 
Materials, has been issued by Henry Wiggin and Co., 
Ltd., Thames House, Millbank, London, S.W.1, to 
help users in choosing the most appropriate material 
for a given job. This book begins by summarising 
the physical, mechanical and electrical properties of 
resistance materials; a subsequent section gives 
information on specific resistance, temper and 
finishes and tolerances. The next section covers 
design and calculations relating to domestic heating, 
terminations, leads, connections and furnace elements, 
and includes a series of nomograms. Most of the 
book is devoted to clearly tabulated data on resistance 
and current-carrying capacity of the company’s 
proprietary materials. Electrical designers can obtain 
copies of the book by applying under their company’s 
letterhead to Henry Wiggin and Co., Ltd., at the above 
address. 
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Post Office “ 700-type” Telephone 


At the Institution of Electrical Engineers on April 8 a lecture on the new Post 
Office 700-type telephone was given to the Electronics and Communications 
Section by F. E. Williams, M.Sc. (Eng.), of the Post Office Engineering Research 
Station, and F. C. Carter, O.B.E., B.Sc. (Eng.), of the Subscribers’ Apparatus 


Branch. 


This instrument embodies a variable-loss device to avoid excessive 


loudness on short lines, technical details of which are given in a paper, ** Design 
of an Automatic Sensitivity Control for a New Subscribers’ Telephone Set,” 
by F. E. Williams and F. A. Wilson, also of the Post Office Engineering Research 


Station. 


FTER the war attention was paid to 

improving the efficiency of the electro- 
acoustic components of Post Office tele- 
phones so as to give equally satisfactory 
operation on lines of higher resistance, thus 
allowing smaller and cheaper conductors to 
be used in local line networks. Care has 
been taken to plan the system so that no call 
should ever fail below a minimum standard 
of loudness. The fact that, by contrast, 
some calls over short connections can be very 
much louder than this minimum has not 
hitherto been the cause of serious concern 
to subscribers. 

With the 300-type telephone set—the 
most efficient set at present in use in this 
country, the local line timit is some 660 ohms 
of 64 1b cable. The target for a new instru- 
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~~ paths 
ment was set at | kilohm. This entails a 
total increase of sensitivity over the 300-type 
set of 8 dB, made up of 4 dB on sending and 
4 dB on receiving. In the new telephone, 
which is to be known as the 700-type, this 
increase has been obtained by the combina- 
tion of the following improvements 

(a) A new type of receiver, of rocking- 
armature design, which is some 7 dB more 
sensitive than the present standard receiver 
-~ 


(b) The redesign of the induction-coil 
circuit so that, instead of the power available 
from the transmitter being divided equally 
between the line and the balance, substantially 


The following description is based on abstracts of both contributions. 


more than half is sent to the line (with an 
accompanying loss in receiving efficiency). 

(c) A new mouthpiece of more open 
design, in a handset designed so that the 
transmitter is normally held at a more 
efficient angle. 

This new telephone set satisfactorily meets 
the requirements for the 1-kilohm local line, 
but subjective tests in the laboratory and 
with Post Office personnel in the field have 
confirmed that, with two of these telephones 
connected together over a short line, the 
loudness is excessive. It is, in fact, 47 dB 
louder than the Post Office minimum 
standard, and subjective tests show it to be 
some 10 dB louder than the maximum 
desirable sensitivity, which is about 31 dB 
relative to the metre air path. This disad- 
vantage has been overcome by incorporating 
in the telephone set a variable-loss device, 
which automatically introduces a total loss 
of 10 dB when the set is used on short lines, 
while leaving the full sensitivity unimpaired 
on long lines. 

The regulator device is operated by the 
line current, and employs selenium-rectifier 
elements in shunt across the transmitter and 
the induction coil. On very short lines, the 
line direct current is about 100mA, falling to 
about 30mA on a lI-kilohm line. The 
rectifiers are biased by the voltage drop 
across a metal-filament lamp connected in 
series with the line, the circuit values being 
chosen to give the required operating 
characteristics. An important feature of the 
circuit is that the sidetone, which tends to be 
loud on short lines because of the greater 
unbalance between the impedances of the 
line and the set, is greatly reduced by the 
presence of these shunt paths. 

The overall result of this arrangement is 
that the new set with regulator—the tele- 
phone No. 706—gives as good a performance 
on a I-kilohm line as did its predecessor on 
the 660-ohm line. On very short lines, how- 
ever, the new set is no louder than the old, 
and its sidetone level is substantially quieter. 


OPERATION OF REGULATOR 

[he difficulties arising from varying con- 
ditions of operation can be met by the use of 
an automatic sensitivity regulator in the 
telephone set which adjusts its loss according 
to the length of the local line by sensing the 
line resistance. 
line resistance is provided by the magnitude 
of the line direct current, which ranges from 
about 100mA on very short lines to about 
30mA on the highest-resistance lines. (The 
word ‘approximate’ needs some qualifi- 
cation: in the British telephone network 
some of the older exchanges still in use 
mainly manual and p.b.x.—have line-current 
ranges very different from this.) 

Losses within a telephone set are most 
easily obtained by introducing series or 
shunt resistance or capacitance. The element 
must be non-linear and the obvious choice 


An approximate measure of 
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is a non-linear resistor which falls in resist- 
ance wilh increase in current or voltage, 
used as a shunt element. Rectifier elements 
of copper oxide or selenium are very 
suitable for this application. They are uni- 
directional devices, and as the direction of 
line current flow cannot be foreseen, they 
must be used in parallel-connected pairs of 
opposite polarity. 

A suitable control voltage can be obtained 
from a series resistor inserted in the feeding 
current path. This current-sensing resistor 
creates a transmission loss, and to avoid 
degrading transmission on long lines its 
resistance must be small. On short lines, 
however, the voltage drop across it must be 
sufficient to drive the non linear elements to 
the desired point on their voltage/resistance 
characteristic. These conflicting require- 
ments can be met by the use of a non-linear 
resistor, the resistance of which rises with 
current, with the following advantages : 

(a) The control voltage range is increased. 

(b) The transmission loss caused by the 
resistor is least at low line currents, i.e. on 
long lines. 

Suitable resistance,;current characteristics 
for the sensing resistor are obtainable from 
a tungsten-filament lamp. 

In the circuit shown in Fig. | (a), if a 
rectifier element is connected across the 
points A and B and a direct current flows 
through it in the forward direction, an a.c. 
shunt path is provided across A and B. 
Unless the direct current is greatly in excess 
of the alternating current, distortion of the 
a.c. waveform in the load is inevitable. For 
a single-plate rectifier shunting a 600-ohm 
load as shown, and d.c.-biased to produce 
6 dB loss, the second harmonic produced is 
about 25 per cent of the fundamental at the 
speech levels encountered on a short sub- 
scriber’s line. Distortions of this magnitude 
are appreciably higher than those generated 
within the carbon transmitter (which are 
about 14 per cent total harmonics) and 
would be noticeable, particularly on sidetone. 

Distortion can be brought to a much lower 
value by working the rectifiers in the push- 
pull arrangement of Fig. 1 (4). For the same 
shunt loss as in the above example, this 
arrangement produces some 14 per cent third 
harmonic and negligible second harmonic. 

A further reduction in distortion can be 
effected by connecting a fixed resistance in 
series with the rectifier and driving the 
elements to a correspondingly lower a.c. 
resistance. This leads to the circuit of 
Fig. 1(c), which shows the arrangement 
applied directly as a transmitter shunt. The 
capacitor C is necessary in this case to prevent 
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Fig. 2—Transmission circuit of telephone No. 706 


affecting the rectifier biasing, which is 
derived from the voltage drop in R, (the 
line current flowing through R, is little 
affected by changes in transmitter resistance 
because of the comparatively high resistance 
of the exchange transmission bridge). The 
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capacitance C must be fairly high if amplitude 
frequency distortion is to be avoided. How- 
ever, the necessity for this capacitor can be 
avoided by circuit rearrangement. 

The circuit of Fig. | (c) is the basis of the 
regulator adopted for the type-700 telephone 
set. It is shown in its practical form in Fig. 2, 
the regulator shunt paths being connected 
across the transmitter via the d.c. blocking 
capacitor and across the 540-turn winding 
of the induction coil. The degradation in 
performance arising from this modification is 
quite small. [In a regulator circuit for opti- 
mum performance illustrated in the paper two 
separate condensers are shown for preventing 
direct voltages within the telephone set from 
affecting the rectifier biasing.] 

TELEPHONE No. 706 
The final model of the new 700-type 


telephone incorporating the regulator is the 
telephone No. 706 (Fig. 3). It is now in 





Fig. 3—Telephone No. 706 with automatic regulator 


production and is shortly to be made avail- 
able to subscribers on the British telephone 
network. The preliminary design was 
selected for final development in collabora- 
tion with the Council of Industrial Design. 
Its principal features are as follows : 


(i) The new lightweight handset with 
hollow handle and capsule receiver, giving 
a weight reduction of 150z to 9oz. The 


hollow handle allows the leads to the receiver 
to be threaded through. 

(ii) A new sensitive gravity switch oper- 
ated by this lightweight handset. It consists 
essentially of a relay-type springset with a 
lift comb mounted just underneath the 
plunger switch and coupled to it in such a 
way that a slight pressure performs the 
switching operations. 

(iii) The facility to include one 
button and springset as required. 

(iv) A recessed dial and enlarged dial- 
number ring. 

(v) The avoidance of all inserts from the 
mouldings to allow production by high-speed 
injection-moulding techniques. 

(vi) The use of a range of internal adaptors 
which provide for a number of alternative 
facilities, i.e. shared service, p.a.b.x. operator, 
recall, &c. These adaptors are simple to fit 
and inexpensive to stock and so avoid the 
stocking of many different types of complete 
instrument, which was necessary with the 
earlier design. 

(vii) The facility of allowing the internal 
wiring of the instrument to be made either by 
conventional wiring or by a printed circuit. 

(viii) A new p.v.c. insulated sheathed 
extensible cord for the handset and a plain 
p.v.c. insulated line cord. Both will be 


press 


available in colours to match the telephone 
instrument. 
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The Post Office decided to restrict initial 
orders to six colours selected by the Council 
of Industrial Design. These are two-tone 
green, two-tone grey, light ivory, lacquer red, 
concord blue, topaz yellow, and black. 

The problem of catering for extension-plan 
arrangements requiring more than one button 
is being examined. One possible arrangement 
is a shallow plinth underneath the instru- 
ment. However, the whole question of 
modernising other subscribers’ apparatus is 
under consideration, and these extension 
arrangements are included in the review. 
One result of the review, however, is the new 
buttonless coin box which incorporates all 
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the essential features of the new 700-type 
telephone and has been styled to accommo- 
date the handset. 

The Post Office already possesses about 
7,000,000 of the older H.M.T. telephones, 
all giving very good service, which it cannot 
afford immediately to replace. All future 
orders will be for the new type, however, and 
the bulk of first supplies will be produced in 
the new colours and available to subscribers 
who are prepared to pay the appropriate 
charges. It is not unreasonable to lope 
that these charges will be reduced in due 
course when the instrument comes into wider 
use. 


Institution of Naval Architects 


ANNUAL SPRING MEETING 
No. Il 
( Continued from page 533, April 3) 


HE meeting continued on Wednesday 

morning, March 25, with Sir Charles S. 
Lillicrap presiding, and the reading of 
Paper No. 2 which was : 


TRAIN AND CAR FERRIES 
By J. P. CAMPBELI 
SYNOPSIS 

Train and car ferries comprise a wide diversity of 
craft found on seas, lakes, estuarial waters and rivers 
all over the world, generally operating in places where 
the building of a bridge or the construction of a 
tunnel would be uneconomical or impracticable. 
They may be considered as links in a rail or road 
system and usually operate to a time schedule. 
Many maintain a continuous service and in conse- 
quence may make frequent crossings daily. 

On most modern train ferries provision is invariably 
made for the transport of cars on another deck, whilst 
the train deck can also be used for this purpose when 
required. The loading of both decks can usually be 
carried out simultaneously. 

References are made to terminal facilities for single- 
and double-ended ferries, also to the fitting of bow 
rudders and bow lateral thrust units which are 
becoming increasingly popular on these types of 
vessels. In addition brief particulars of some ferries 
which the author considers of interest are included. 


DISCUSSION 


Mr. K. C. Barnaby, in a written contribu- 
tion, read by the Secretary : The author, in 
his review, blames the House of Lords for 
preventing the early introduction of a Channel 
train ferry, thereby implying that the railway 
companies of the day were entirely guiltless. 

May I ask you to imagine that you are 
listening to a paper by John Scott Russell 
on * Railway Communications Across the 
Sea.”’ The date is March 18, 1869, and these 
are some of Russell's remarks. ‘* The 
traffic of human beings between Calais and 
Dover frequently exemplifies some of the 
worst features which have been pictured of 
the African slave trade. We are told of 150 
negroes huddled under the decks of a ship 
where they have not even room to lie down 
—where the air is pestiferous—where they 
are willing almost to throw themselves over- 
board to escape a state of existence that has 
become intolerable. What we have seen 
between Calais and Dover, is a hundred or a 
couple of hundred civilised persons, citizens 
of refined communities, systematically 
huddled under decks where there was neither 
room for comfort, rest, ventilation, cleanli- 
ness nor health. We have seen fitty delicate, 
refined women crammed into a cell just large 
enough to allow them to sit jammed together 
on the floor. Shortly before starting, a 
benevolent stewardess placed on the knees of 


each a convenient basin, and a few minutes 
later an anxious husband, descending from 
the wet deck to enquire after the welfare of 
his delicate wife, found it hard to endure the 
close confined atmosphere, to which, never- 
theless, he was obliged to abandon her. 
Who of us has not passed over in this pur- 
gatory without meeting some intelligent 
foreigner who swore that never again would 
he pay such a penalty for visiting England, 
and never would he counsel man or woman 
of his acquaintance to undergo the miseries 
and humiliation of this miserable passage 
across the Channel ?”’ 

Scott Russell then explained that it was 
no fault of engineers and naval architects 
that “the public does not now enjoy the 
advantage of a railway across the sea.” The 
technical work had been thoroughly done, 
but “unluckily we had to deal with an 
apathetic public, and with railway com- 
panies already in possession of the ground, 
with rival interests and disordered finances.” 
| would suggest that this last sentence 
explains the delay in providing train ferries 
rather than the opposition of the House of 
Lords. 

Dr. H. P. Christensen, in a written contri- 
bution read by Professor Prohaska: It is 
natural that the author primarily describes 
the development of the ferries running 
between England and the Continent. I 
would like to add some information about 
the latest ferries built for the Baltic and its 
approaches. Since the first diesel train 
ferry “St. Germain” for the Dover 
Dunkirk route was built in 1951 my firm has 
built a number of similar ferries for the 
Danish Government, running across the 
Baltic and the Great Belt. They are ail 
single-ended with heavy bow and stern doors. 

Not only ice conditions, but also the length 
of the service, determines whether a ferry is 
built single- or double-ended. The time lost 
by turning the single-ended ferry and going 
with the after end first into the terminal can 
often be made up by the better propulsion 
characteristics of the single-ended hull. 

The “ Trelleborg,” the largest train and 
car ferry in Europe, built last year for the 
service across the Baltic between Sweden and 
Germany, has many new features. The 
manceuvring may be carried out electrically 
from the bridge including the regulating of 
the reversible Kamewa propeller, steering 
with bow or stern rudder, filling and empty- 
ing of heeling and trimming tanks and the 
regulating of the Voith Schneider propeller 
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fitted in the bow for exerting lateral thrust 
and improving steering at low speed. 

The traffic figures given in the paper 
induce me to draw attention to the double- 
decker car ferry “* Halsskov,” built in 1957 for 
the Danish State Railways for service across 
the Great Belt. The capacity of this ferry is 
215 medium-sized cars, the smaller cars 
being placed on the upper deck running the 
full length and width of the ship, and the 
bigger cars on the main deck—a _ very 
economical proposition. The cost of the 
ferry was about £1,250,000, and the increase 
in cost by building the upper car deck was 
about £70,000, a relatively smal! amount for 
taking double the number of cars without 
extra expense for crew, fuel, &c. Following 
the success of the “ Halsskov,” a similar 
double-decker ferry is now being built, but 
with tracks on the main deck for the trans- 
port of trains during the night and cars on 
both decks during the day. 

The system of loading and unloading tor 
all our large ferries is, for cars, roll-on and 
roll-off in one direction over the stern and 
bow, and for trains, roll-on and roll-off 
over the stern. 

Mr. H. E. Steel: Mr. Campbell calls 
attention to the difficulties in regard to 
arrangements for landing at the quays, and 
it is perfectly true that the landing arrange- 
ments play a very great part in the design, for 
ferries are in fact ships, whether they work 
in lakes, rivers, harbours or at sea. 

On the question of stability, | have never 
been convinced of the necessity for shear in 
the deck of a car ferry. Why is it necessary ? 
The answer is, I believe, to keep a dry deck 
for the passengers. But there is a way in 
which we could raise the deck and make 
arrangements to get rid of the water, whereby 
you can gain probably 350 to 400 tons of 
buoyancy in the wings. I suggest that this 
should be further investigated, for I think you 
will gain enormously in stability. 

Mr. Goldsworthy: It is stated by Mr. 
Campbell that train ferries should have steer- 
ing qualities of the highest order. I suggest 
he means that contro] qualities of the highest 
order are needed. In other words, they 
should not only be capable of turning at 
speed, but also of pulling up quickly under 
all conditions. I understand that there are 
many ferries fitted or being fitted with bow- 
lateral thrust units. They must have increas- 
ing powers, I believe, with the increasing 
displacement and the higher superstructure. 
The “Theodor Heuss” has 1150 h.p., 
giving a thrust in open water of probably 
about 13 tons. The propeller is situated 
in the open water, as Mr. Campbell’s 
sketch shows, and not in a tunnel, which is 
the more common method. 

1 wonder whether a detailed study has been 
made of the relative values of the single 
ender, and the double ender with the Voith 
Schneider propeller, and what is the limit of 
distance which makes it economical to 
sacrifice the higher speed capacity of the 
single-ended vessel to save turning ; it may 
well be that you could reduce speed and 
power considerably, and also costs of opera- 
tion with the double-ended vessel. 

Mr. P. R. Salisbury : There is a comment 
in the paper that wing tanks are not a neces- 
sity in car ferries. That may be so, but | 
suggest that they are very desirable, par- 
ticularly where commercial vehicles are 
carried. Vehicles are not normally weighed 
prior to loading, and selective loading hinders 
embarkation. With wing tanks any final list 
may easily be corrected, and it is not difficult 
to find space below the main deck for tanks 
of adequate capacity. 

The use of a walkway as a ventilation duct, 
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mentioned in the paper, is an ingenious idea, 
this presumably being for the extraction of 
exhaust fumes, the supply trunking being 
overhead. The usual changes per hour are 
sixteen supply and twenty-five exhaust. 

Structurally ferries are an unusual problem, 
for not only must pillars be kept to a 
minimum, but beam knees in vehicle decks 
must all be eliminated, so as not to foul the 
corners of high vehicles. Box beams and 
triple deep beams are fitted to get the neces- 
sary rigidity in a shallow girder. It is usual 
to design for a 9-ton axle load for ferries on 
international voyages, and 15-ton axle load 
on coastal ferries, where unusual loads— 
road-making machinery, &c.—may be 
carried. The maximum weight of vehicle 
catered for i¢ 3 tons for private cars, 22 tons 
commercial vehicles or, when military 
vehicles are included, 65 tons. 

Recently there has been invented a com- 
bined watertight hatch cover and car ramp. 
Unfortunately, the low freeboard of ferry 
vessels and the need to subdivide to a two- 
compartment standard of flooding, leads to a 
very close spacing of watertight bulkheads. 
The resulting holds are so short that the fitting 
of a ramp enabling cars to be stowed in the 
holds is not commercially justified. In large 
vessels with a unity factor of subdivision the 
ramps may be worth while. 

Bow-lateral thrust units, as the author 
says, create slight additional resistance, 
adding to the horsepower of the main pro- 
pulsion units. For ferries where the voyages 
are comparatively short and fuel forms only a 
small proportion of the total operating costs, 
this may not be serious, but for ocean-going 
ships sluice gate type covers appear desirable. 

Mr. A. Silverleaf : My first reaction is that 
the paper is factual, and the author expresses 


very few opinions. I ask questions primarily 
to give him the opportunity to express these 
opinions a little more forcibly. 

Concerning general design features of car 
ferries, loading methods can be broadly 


divided into end and side loading. It is my 
opinion that side loading is invariably slower 
and much less economical in space, and I am 
surprised that so many side loading vessels 
are designed to-day. Would Mr. Campbell 
agree with this opinion and with the further 
opinion that it might be a great deal cheaper 
in the long run to alter the terminals rather 
than the ships ? 

He mentions that there are many end-load- 
ing door designs. Does he feel that there are 
differences in their behaviour and qualities, 
and would he say whether there is such a 
thing as a best end-loading door design ? 
I could never understand why we had a 
cambered car deck—we have stopped doing 
so, of course. There is the question of shear. 
I still cannot understand why we bother with 
it. If it is stability, subdivision, I always feel 
that there are better ways of dealing with it. 
What we want essentially is a flat deck. 

I feel sure that the British Transport Com- 
mission have, in fact, carried out some opera- 
tional research studies. They are carrying 
200,000 odd cars on one short service in a 
year and have a lot of other services ; surely 
it would pay. Have these studies produced 
any answers to some basic questions ? What 
is the optimum number of cars to carry on a 
service ? How is it related to the length of 
the service and the density of traffic ? Ten 
years ago we assumed that the more cars you 
could carry on a ship the better. I doubted 
it then and I doubt it much more now. 

Next, what is the optimum speed? | 
could never see why a car ferry for the cross- 
Channel service needs to do 20 knots. 
What is the economical speed, taking all 
factors into account—loading time, customs 
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time and all the other nonsensical times that 
have to go on ? 

I] notice from Fig. 5 that the power from 
the “* Lord Warden ”’ to the * Maid of Kent ” 
has increased from 8000 to 11,500 s.h.p. Is 
this associated with increase of speed or the 
inevitable consequence of making ships fatter 
if you cannot make them any longer ? 

About propulsion, I was extremely inter- 
ested to notice that a lot of the B.T.C. ships 
were to be the first cross-Channel ships with 
variable-pitch propellers. Can Mr. Campbell 
give an opinion on the behaviour of the 
‘*Compiegne’”’ in service with the Pleuger 
type propellers ? It seems to me that these 
have many advantages for this kind of service. 

Mr. Campbell draws attention to the need 
for rapid acceleration astern. For the 
operation of this type of shipping the variable- 
pitch propeller has advantages. 1 notice, 
too, that the ** Maid of Kent” has twin 
rudders. Could Mr. Campbell say why it 
has taken so long to fit twin rudders to this 
type of ship? We have heard a good deal 
about the lateral thrust unit. I would be glad 
to know how, in fact, the necessary lateral 
thrust is decided. One final shot, which | 
am rather loath to make. We have heard a lot 
to-day about the 3 per cent increase of resist- 
ance in the side openings. 1| will add a figure 

-zero! For it is our firm opinion, from 
recent tests, that you do not need to fill in the 
holes at all. 

Mr. J. D. Calder: I have had experience 
of travelling in ferries in extremely rough 
weather. | made a trip in the “ Princess 
Victoria ’’ very shortly before she went down, 
and I was not at all happy because it seemed 
to me that one feature of the design which 
was out of order was that whether or not the 
stern loading doors were efficient seemed to 
be quite beside the point, because the seas 
were pouring in at the end of the deck. What 
is the use of a watertight stern door if the 
water comes in over the top ? I would 
suggest to Mr. Campbell that it might be a 
good thing to vary the deck cover idea. 

Can Mr. Campbell say anything about the 
effect of leading-in fenders on short installa- 
tions ? They are very valuable in dealing 
with a short voyage ferry. 

Mr. Goldsworthy made some interesting 
remarks on double versus single enders. At 
one time I was concerned with ferries taking 
materials across some straits in the Far East. 
They were comparatively small ships, about 
160ft long, but the optimum point of change 
from double enders to single enders was 
when the passage exceeded 5 miles ; with a 
passage of 2 miles we went for double enders. 

I think that the decision concerning side or 
end: loading depends entirely on the service 
you are giving. He may be able to tell us a 
little more of the experience of the side load- 
ing service which is operating with remarkable 
success on the Clyde. When dealing with less 
than (say) fifty or sixty vehicles an hour, | 
think side loading is very useful. 

The second paper read and discussed on 
Wednesday morning was : 


CARGO CONTAINER SHIPS 
By Doros A. ARGyYRIADIS, B.Sc., M.Sc. 
SYNOPSIS 


The advantages of a container ship in comparison 
with conventional dry cargo ships are given in some 
detail. These advantages are mainly economic ones, 
and the values given in the paper are only indicative 
average values rather than accurate figures of a par- 
ticular application. 

The problems encountered in container ship design 
are described in some detail. It is argued that a 
container ship is a specialised dry cargo ship that 
must be designed around a specific number of con- 
tainers. For this reason, the design of containers for 
shipboard use is also presented. Methods of loading 
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and unloading the containers are discussed and it is 

suggested that the use of gantry type travelling cranes, 

either on ship or ashore, is the most efficient method 

for loading and unloading containers. Different 
rane designs are presented. 

In general, it is stated that a container ship should 
have hatches almost as big as the holds so that easy 
loading and unloading of containers by gantry cranes 
can be achieved. It is also stated that containers 
should be stowed in the ship on top of each other in 
cells formed by guide angles installed in the ship 
within close tolerances. The problems of stability 
and structural strength of the ship are delineated. 

Several designs of container ships are presented. 
These include conversions as well as a new container 
ship design. It is argued that conversions of existing 
ships will serve well, if proper design procedures are 
followed, and it is shown that the conversion of an 
existing ship to a container ship might cost as little 
as one-third of a new building or less. For this 
reason, it is argued that converted container ships will 
serve several trade routes for many years to come. 
Finally, a design of a new building is given and 
discussed in some detail. 


DISCUSSION 


Professor C. W. Prohaska : You may gain 
the idea that the container ship is a new 
development. Plans were made some years 
ago for small container ships and it was in 
1950-that the first two ships were built. They 
have been trading between Copenhagen and 
ports of Jutland and are a great success. They 
use much longer containers than those used 
for longer journeys, and have cut down the 
waiting time in port, so that these two ships 
are doing the work of four earlier ships. 

Mr. P. R. Salisbury : The container ship 
is an attractive idea, but one factor which 
complicates its development is the lack of 
standardisation of containers. In Britain 
the most common type is the British Railways 
‘B” type, 1l6ft 7in long, and the British 
Transport Commission have constructed to 
date twelve ships designed to carry them. 
Having cambered tops, these containers 
cannot be stacked, and, therefore, a prototype 
is being developed having a flat top. This 
may be 14ft long and would not fit well into 
existing ships having an 18ft spacing of web 
frames. Standardisation of containers on 
an international basis should be an urgent 
priority. 

British practice does not favour providing 
the ship with her own unloading gear. The 
stability of container vessels is usually 
difficult and the weight of crane gear undesir- 
able, and the generating plant must also be 
increased to cater for the crane operating 
power. It appears from the illustrations in 
the paper that the outboard reach of the 
deck cranes is restricted and that it would be 
possible to get as good unloading facilities 
by using shore cranes. Could the author 
say if there are any advantages in ship deck 
cranes from the point of view of crane 
operation ? 

The deflections quoted in the paper 
would appear to be large; Classification 
practice is generally to restrict deflections to 
1/1500. If jamming of containers in their 
nests has been experienced, increased clear- 
ances would appear advisable and these 
should not allow the containers to shift at 
sea. 

Mr. H. E. Steel : I want to speak on only 
one aspect, i.e., the effect of containers on 
the permeability of the compartments in 
which they are carried. This matter was of 
great importance during the war ; we did a 
great deal of work on the permeability of 
various kinds of cargo, and the question of 
carrying cargoes in containers arose. There 
were difficulties in regard to the loss of dead- 
weight when using containers, and it would 
be of interest if we could have some figures 
and some comments on stability. 

Mr. A. I. Livas: As Professor Prohaska 
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has said, this type of ship is not new, yet it 
has never been discussed to any great extent. 
In private enterprise, owners have been 
reluctant to build container ships, but to-day 
the shipping industry is going through a 
crisis, and maybe owners are learning to 
spread their interests. Would a tramp 
container vessel be another outlet, and 
would this form of ship become popular as 
an all-purpose ship ? 

The author says that a study of the trade 
routes, cargoes, and suitable types of con- 
tainer vessels to be used would eventually 
make people confident that the container 
vessel could be a proposition. Let us hope 
that by that time the human element we have 
to contend with will be overcome. Recently 
a vessel was fitted with a partial container 
quick unloading system, but dockers would 
not touch it unless the labour force remained 
the same as before. 

Mr. R. N. Newton: Looking, in the 
paper, at an artist's conception of a new 
container ship, and at the T-2 tanker con- 
version to partial container ship, the 
bridge and navigating position is right 
forward and in the new design it is one-fifth 
or one-sixth of the length of the ship from the 
bow. The point I wish to raise about this 
is in regard to a ship quality called wetness 
(on which | hope to present a paper at the 
summer meeting in Portugal), the likelihood 
of heavy spray or green seas coming over the 
ship. A very extensive model experiment has 
been carried out at Haslar on fine ships. 
We find that the quality of wetness is a 
function of, among other things, the free- 
board coefficient and the wave coefficient, 
and, according to the area of ocean in 
which a vessel is to operate, there is a 
typical length of ship which will be wetter 
than others. For example, in the North 
Atlantic the “typical” length is about 
650ft, and a ship between 500ft and 700ft 
long will be wetter than one which is 400ft 
or 800ft long. Therefore, coming back to 
the T-S conversion, I would have said the 
chances are that, unless this design has good 
freeboard, she promises to be wet. 

Mr. Argyriadis, replying to the discussion, 
said : This paper applies to ocean trading 
more than to local trading. The idea of con- 
tainer ships for international trade is perhaps 
a little further behind here than it is in the 
United States, although small container 
ships are much more popular here than in 
the States. 

As to the feasibility in general, of con- 
tainer ships, maybe they are a little ahead of 
the times, because most people are not 
familiar with the idea of containers ; further- 
more, most of the ports of the world have 
not the facilities to deal with containers. 
Quick loading and unloading is important, 
as is also the moving of the containers from 
the ports quickly. The standardisation of 
sizes is a difficult problem, and I have 
mentioned in the paper a few of the diffi- 
culties. Unfortunately, progress is not being 
made and I doubt that the problem will be 
solved, except by having a standard minimum 
size and multiples of that size. At any rate, 
| hope that the width and the height will be 
standardised. 

It is difficult to give an answer to 
Mr. Salisbury’s comments on discharge 
equipment. If a ship is calling at, say, 
seventeen different ports, it would be better 
to have that equipment on the vessel rather 
than having the cargo handled by seventeen 
different cranes; if it is calling at three, 
four or five ports it may be better to have 
the equipment on the piers. 

In regard to Mr. Steel’s remarks on the 
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permeability of the holds carrying containers, 
down at the bottom is wet-tight, but it is 
not necessarily water-tight ; if there is a 
head of twenty odd feet of water the con- 
tainer will take in water. So that its perme- 
ability is practically the same as the perme- 
ability of the cargo within it. 

The union problem is a very big one. 
To-day in the United States there is a ship 
operating on the Atlantic coast, and there is 
no need for more than three people to 
operate the cranes and deal with the cargo, 
but the union has decided that we need 
eleven men for each hold ; there are five 
holds on the ship and two cranes, which 
means fifty-tive men where six are needed. 
Once we can solve the problem of the unions 
and transportation in the hinterland, then | 
think the container ship will be successful. 

| thank Mr. Newton for his comments 
concerning the navigating position on the 
T-2 conversion. It is a question of wet- 
ness versus visibility. A new container 
ship design is illustrated in the paper. 
Visibility would be minimal with two cranes 
forward, and we tried to avoid that by 
making the bridge short ; we tried also to 
keep the forecastle and the bulwark forward 
quite high, to prevent water coming in. In 
the T-2 we have an open bridge and it is 
going to be a wet one. In the new design 
the bridge is shallow and is completely 
enclosed, and we hope thereby to avoid 
extreme wetness. Another question was that 
of protecting the cranes and the containers 
from damage by big waves breaking over the 
quarters. Unfortunately, as in so many 
cases, we had to decide which problem was 
the lesser, and we decided that the wetness 
was the lesser. 


(To be continued ) 


New Lighting at Underground 
Stations 


LONDON TRANSPORT is to improve the lighting 
at fourteen Underground stations this year. At 
Tottenham Court Road and Holborn fluorescent 
lighting is being installed, and work is already in 
progress at Tottenham Court Road (Central and 
Northern Lines), where 340 Sft, 80W, ** Natural ”’ 
colour tubes are being installed along the four 
platforms, above the escalators, and in the sub- 
ways and booking hall. As a result of the 
efficiency of the tubes (40 lumens per watt average 
through life), the desired improvement in 
illumination is expected to be obtained without 
exceeding the electrical load of the present 
tungsten system, so that the existing main feeder 
circuits for lighting will be retained. Mainten- 
ance costs should be reduced by the long life of 
the tubes (generally quoted as 5000 hours, but 
exceeding this figure when switching is infre- 
quent). Work at Tottenham Court Road should 
be completed by mid-summer, and similar work 
at Holborn (Central and Piccadilly Lines) will 
then be begun and should be finished by the end 
of the year. 

The lighting system at five East London Line 
stations—Whitechapel, Shadwell, Wapping, 
Rotherhithe and Surrey Docks—is to be replaced. 
At present lighting current is taken from the 
600V d.c. traction supply and the lamps are con- 
nected in groups in series. New feeder cables, 
lighting circuits and additional fittings are being 
installed to allow a supply to be taken from a.c. 
mains at normal lighting voltages. An emergency 
lighting system is being added. At seven other 
stations, extra lighting points are being installed 
to improve the general level of lighting. These 
stations, at which work is in hand, are Kentish 
Town and Tufnell Park (Northern Line) ; 
Sudbury Hill, Sudbury Town and North Ealing 
(Piccadilly Line) ; and Neasden (Bakerloo Line). 
Similar work will be undertaken later at Arsenal 
Station (Piccadilly Line). 
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Ship Conversion to Free Piston 
Gas Turbine Machinery 


To improve the efficiency of a unit of its fleet so that it could be operated com- 
petitively under present trading conditions, France, Fenwick and Co., Ltd., decided 


to install free piston gas turbine machinery in the ** Goodwood.” Steam machinery 
of 950 i.h.p. has been replaced by free piston gasifiers and a double-reduction geared 
reversible gas turbine of 2000 s.h.p., but designed to deliver 1700 s.h.p. at 117 pro- 


peller r.p.m. 


The work has been carried out by Smith’s Dock Company, Ltd., and 


it is expected that the service speed will be 2 knots higher at 12 knots. 


N these stringent times of too many ships 

offering for too little cargo and with 
trade hampered by artificial restrictions, it is 
only the efficient and economic ship which 
can operate. There are to-day many ships 
having a modern hull, but fitted with obsolete 
steam machinery which could be replaced 
by more modern plant capable of a much 
higher thermal efficiency. Such a ship is the 
‘** Goodwood,” which was built in 1949 as a 
coal-burning steamer and later converted 
to oil-fuel firing. In anticipation of the 
advent of more difficult trading conditions, 
William France, Fenwick and Co., Ltd., the 
owners of the ship, decided to examine the 
possibility of improving performance by the 
adoption of new propulsion machinery. 
Various considerations led to the adoption 
of a free piston gas turbine installation, and 
the work of conversion has been designed and 
carried out by Smith’s Dock Company, Ltd., 
at South Bank, Middlesbrough. The scheme 
has been planned to overcome present 
economic difficulties and to demonstrate 
effectively that, by exploiting the develop- 
ments in marine engineering, old tonnage can 
compete under present trading conditions. 
The installation of a new propulsion unit 
gives the ship improved performance, extends 
its useful life and so protects the invested 
capital at a cost considerably less than that 
of a new ship. 

A total of 950 i.h.p. was developed by the 
original steam reciprocating machinery of 
the ** Goodwood ” and this gave the ship a 
speed of 10 knots on an oil fuel consumption 
of 10 tons per day for all purposes. As built, 
the ship has a length between perpendiculars 
of 298ft by 44ft 9in breadth moulded by 
21ft 6in depth moulded to the upper deck, 
the draught being I8ft 73in and the dead- 
weight 3500 tons 


An investigation of the 





(Left) General view of engine-room. 


ship’s lines indicated that the form was 
suitable for a service speed 2 knots higher 
than the original service speed of 10 knots, 
the power required being about 1700 s.h.p. 
To meet this, free piston gas _ turbine 


machinery having a continuous output of 


2000 s.h.p. was adopted so that the actual 
rating was only 85 per cent of the maximum. 
At this rating the estimated fuel consumption 
for the main machinery was 7-7 tons per 
day, while the total consumption for all pur- 
poses was expected to be 10 tons per day 
when due allowance had been made for the 
ship’s steam and electric auxiliary machinery. 
Based on the ship being at sea 200 days per 
annum, the 20 per cent increase in speed for 
the same fuel consumption represents a basic 
increase of 11 per cent in earning power. To 
this may be added any earnings due to the 
50 tons increase in deadweight made available 
by a similar decrease in the machinery weight, 
together with any charter rate increase 
resulting from the higher service speed. 
These figures illustrate the margin in favour 
of the free piston engine system as a replace- 
ment for existing steam plant of immediate 
post-war design. The high power-weight 
ratio and power-bulk ratio of the system 
enables the higher powered installation to be 
accommodated in the existing engine-room, 
while the level of fuel consumption when 
burning low-grade fuel is reflected with 
advantage in the fuel bill. A general view 
of the engine-room after conversion is given 
in our illustration. 

As installed, the new propulsion system 
in the “* Goodwood ” consists of two Smith- 
Pescara free piston gasifiers, which supply 
gas to a single gas turbine driving the pro- 
peller through gearing. The Mark G.S.34 
gasifiers, built by Smith’s Dock Company, 
Ltd., under licence from Alan Muntz and 


April 10, 1959 








View on forward end of turbine showing maneuvring 
valves and operating gear 


Co., Lid., have a bore of 340mm by a stroke 
of 450mm » 2 at full load, and each has a 
maximum continuous output of 1250 gas 
horsepower. When operating on diesel fuel, 
test bed trials showed that this output was 
obtained with a consumption of 0-326 Ib per 
gas horsepower hour. The units operate at 
from 400 to 580 cycles per minute and 
generate gas at about 860 deg. Fah. and at 
from 40 Ib to 44 Ib per square inch, according 
to the power developed. Fuel is delivered at 
25 lb per square inch, and for dealing with 
heavy oil there are a purifier and a clarifier 
and associated heaters supplied by Alfa 
Laval and Co., Ltd. This company also 
supplied similar equipment for the lubricating 
oil and diesel oil. 

Che compressed air for starting the gasifiers 
is provided by two Hamworthy compressors, 
each rated at 35-5 cubic feet of air per minute. 
one motor driven and the other driven by a 
steam engine, and the main air receiver has 
a capacity of 60 cubic feet at 600 1b per square 
inch. The amount of air is relatively small 
since the quantity for starting is small and 





(Right) Aft end of engine-room showing Renk gearbox. One of the air intakes to the gasifiers is in the left foreground 





BAY a et 








April 10, 1959 


HE 


NGINEER 


ST. EMERG. SHUT DOWN VALVE 
ib 















































































































uf 
26r eee y 
(EC Ci] ‘ TO DRAS FUEL PUMP 
| el OVERSTROKE 
| OVERSTROKE TRIP VALVE 
t | ' TRIP \ 
TURBINE t TURBINE 1 | : ; 
REVERSING REVERSING || : 
VALVE No.2 SS 7 VALVE No.! | peg LS 
hie. ale a | fe 
" al tik | | No.| REVERSING qT r- 
—— | | VALVE SERVO MOTOR y 
LUB. Olt LOW y— Ae TRIP TURBINE AUTO t\ TO 
PRESSURE AND To “J DRAIN 
CONTROL PILOT 
HAND TRIP DEVICE LUB. Olt LOW | | VALVE WITH DRAIN f a) 
PRESSURE | MANUAL CONTROL jf tn aes 
ont 
SERVO MOTOR | ey [ FREE PISTON FUEL 
| Y ae GASIFIER. RACK 
a CONTROL 
—_ * = 
DRAIN 4 | (WD To DRAIN “~~ T~ Fa 
SPEED P 
TURNING GEAR GOVERNOR 2 
SAFETY DEVICE - ‘ ee oN ae 
bs = FUEL PUMP 
Pion 4 ' OVERSTROKE 
x Y OVERSTROKE TRIP VALVE 
TO DRAIN TRIP 
PRESSURE $ 
REGULATING ¥ 4 z ; Kee sist 
VALVE a) + = Ta 
a | 8 : f 
a 4 |= - d 
AIR LINE a ° T T po 
< : f 
FILTER AND = = 2 ’ ’ { 
COCK > a 10 To 
\ a af DRAIN | DRAIN ¥ 
ba ¢ re r3 4 
TPIT iz = ft 0 a 
press. <I eo a v © FREE PISTON FUEL 
REG. 4 os é < GASIFIER. 4] RACK 
VALVE « « CONTROL 
tr 9 $ 4 
we = = 
PISTON i . 
COOLING 7 
) | z 
| WP. 71116 PSI me } — +4 
Y + FILTER : T° WORKING PRESS, 23°46 - 61°158 PS! 
A ‘ 16 ¢ puronon CONTROLLER 
[+4 . | 25 ,! COOLER bmn 
} TO DRAIN 
PISTON COOLING Olt 
TANK 








| ili at Tr a 
‘ ) 
19 
DIESEL Olt pon i 


FUEL TANK 3 4 








Engine control system 


DIRTY 


enna 
se ela es. | Baa 58 


a 


t 33 f ' HEAVY Olt 
ay <i Fuck | Ue 
SETTLING 





TANK 














DIESEL Ol 
FUEL TANK 





2-4 Loaf P13 L 
ot 25 DIRTY 


ii ty SETTLING 


{ } 20 


HEAVY Olt 
FUEL 


B/ |. TANK 


So 








80 








ee ey ae SS ae ee 





Smith-Pescara free piston gasifier 
Gas turbine 

Reduction gearbox 

Diese! generators 

Spanner oil-fired boiler (port) 
Spanner oil-fired boiler (starboard) 
F_D. fan set for port boiler 

F.D. fan set for starboard boiler 
Piston cooling oi) pumps 

Gear oi] pumps 

Salt water circulating pump 
Fresh water circulating pumps 
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13 Fuel surcharge pumps. 
14--Air compressor (motor driven). 
15—-Air compressor (steam driven) 
16—Fresh water cooler 

17.—Piston cooling oi! cooler 
18—Lub. oil cooler 

19——Ballast pump 

20—-General service pump. 
21—Fire and bilge pump 

22——Oil fuel transfer pump (starboard) 
23—(COil fuel transfer pump (port) 
24—-Feed pumps 


Plan at engine-room floor level 


Oily bilge separator 

Heavy oi! fue! purifier 

Heavy oi! fuel clarifier 

Lub. oil purifier 

Diesel oi! purifier 

Sludge pump 

Steam heated oi] heater for I.« 
purifier 

Steam heated oil heater for gasifiers 

Feed filter tank 

Diesel generators air receiver 

Float contro! tank. 
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the gasifiers are not stopped when manceuvr- 
ing. Cooling of the gasifier jackets is by 
fresh water, while oil is used for piston cooi- 
ing, and in order to maintain constant tem- 
perature the coolers are thermostatically 
controlled. No special arrangements have 
been made to reduce noise level, such as the 
fitting of sound-absorbing panels, and the 
gasifiers draw air direct from the engine-room 
through a special fitment, equipped with 
flywheel fan, supplied by Woods of Col- 
chester, Ltd., which eliminates air pulsations. 

Propulsive power is developed in a revers- 
ing turbine of Alsthom design and construc- 
tion: it is a single casing machine having 
six ahead wheels and one astern wheel, all 
carried On a one-piece gashed rotor. Inlets 
to both turbines are divided so that all 
maneeuvres can be carried out with only one 
gasifier working. Double beat valves are 
mounted on the turbine casing to control the 
gas flow through each inlet to the ahead or 
astern turbines as required, giving extremely 
flexible operation of the turbine. The 
forward end of the turbine together with 
maneeuvring valves and operating gear is 
illustrated herewith. The turbine, which is 
rated at 2050 s.h.p. at 7507 r.p.m. with 2000 
s.h.p. at the output shaft, drives, through a 
flexible coupling, a Renk locked train double- 
reduction gearbox incorporating a Michell 
thrust block and electrical turning gear. 
Our illustration shows the Renk gearbox 
and in the foreground can be seen the air 
intake to one of the gasifiers. The gearing 
unit weighs 27 tons and the first-stage pinion 
has thirty-four teeth and a face width of 2in 
by 5°/,,in while each first-stage spur wheel has 
235 teeth and the same face width. Both 
second-stage pinions have forty-five teeth 
and a face width of 2in by 10'',, in, and the 
second-stage spur wheel has 391 teeth. The 
gearing gives a 60 to | reduction so that the 
propeller shaft speed is 125 r.p.m. A new 
propeller having a diameter of 13ft 6in and a 
pitch of 10ft 3in has been fitted, and it is of 
interest to note that it has been found 
possible to use the same shafting, although 
it has had to be re-aligned. Furthermore, the 
same stern frame is being used, and the 
original rudder also satisfied Lloyd’s require- 
ments. 

Control of the main machinery, of which 
we include a diagrammatic arrangement, is 
from a single console by means of a hand- 
wheel which requires three turns to either 
side of the stop position to give full ahead 
and full astern working respectively. When 
operated, the handwheel turns a shaft fitted 
with two cams each of which controls a 
pressure regulating valve supplied with oil 
at constant pressure by means of a bleed 
from the piston cooling oil system. One of 
the valves is connected in parallel to two 
servos which operate the gasifier fuel pump 
racks, while the other valve is connected to a 
servo controlling the operating pistons of 
the manceuvring valves. Adjustment of the 
profile and relative position of the two cams 
establishes the correct relationship between 
output and direction. 

An overspeed governor on the turbine and 
overstroke trips for the gasifiers act as safety 
devices, and each can stop the plant by 
operating relief valves in the side of the 
gasifier fuel pump delivery chambers. The 
diaphragm pattern relief valves are normally 
loaded with oil at constant pressure, but when 
tripped the oil supply is cut and the pipe to 
the valve vented to atmosphere. Thus with 
no pressure on the diaphragm the pump spills 
its fuel before the injector opening pressure 
is reached and the gasifiers are stopped in one 
full stroke. Hand-operated valves, similarly 
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arranged, enable the plant to be shut down 
instantaneously in an emergency from the 
control position or from a point adjacent to 
the turbine. To prevent racing in a seaway, 
an Aspinall governor is fitted to the gearbox 
and operates by reducing the control oil 
pressure to the manceuvring valve servo, if 
a predetermined speed is exceeded, thus 
causing the mancuvring valve to admit 
some gas to the astern turbine and reduce 
the speed of the shaft. 

Our line drawing of the engine-room at 
floor level shows the disposition of the various 
units of the new propulsion machinery and 
the auxiliaries. The continuously running 
engine service pumps are motor driven while 
the original steam pumps have been retained 
and include a 200 tons per hour ballast pump, 
a general service pump and two feed pumps 
of 1400 gallons per hour, a 35 tons per hour 
fire and bilge pump and two 15 tons per 
hour oil fuel transfer pumps, all of Weir's 
manufacture. The motor-driven units con- 
sist of two 36 tons per hour piston cooling oil 
pumps ; two 32 tons per hour gear oil 
pumps ; one salt water circulating pump of 
130 tons per hour capacity ; two 70 tons per 
hour fresh water circulating pumps, all 
supplied by Hamworthy Engineering Com- 
pany, Ltd. Serck Radiators, Ltd., provided 
one 70 tons per hour fresh water cooler, 
one 36 tons per hour piston cooling oil 
cooler and one 32 tons per hour lubricating 
oil cooler. Since the existing steam deck 
machinery is retained, two Spanner oil- 
fired boilers have been installed to provide 
the necessary steam. Each boiler is rated 
at 6000lb per hour at 150 lb per square 
inch, and has a Davidson forced draught fan. 
At sea one boiler provides all the steam 
required for various auxiliaries and ship 
services while electrical power requirements 
are met by two 90kW Campbell and Isher- 
wood generators each driven by a Mark 4 
VCBZ Ruston and Hornsby diesel engine. 
For harbour use there is a 15kW generator. 

[rials have been carried out with the ship 
in ballast condition and at this draught the 
machinery developed 1700 h.p. at 125 pro- 
peller r.p.m. and an average speed of 13-09 
knots was attained. The corresponding 
specific fuel consumption as measured was 
0-435 lb s.h.p. per hour, and based on this 
figure it is predicted that with the ship fully 
loaded and the machinery operating at the 
designed speed of 117 r.p.m. for 1700 s.h.p. 
the consumption will be 0-425 |b/s.h.p. per 
hour. On this basis it is considered that the 
consumption will be 0-42 1b;s.h.p. per hour 
at the maximum continuous rating of 2000 
s.h.p., and that the adoption of a uni-direc- 
tional turbine in association with a control- 
lable pitch propeller will render possible a 
consumption of less than 0-40 1b/s.h.p. per 
hour. At intervals during the trials tests 
were made in burning high viscosity fuel of 
2000 seconds Redwood. 


COMPONENT WASHING MACHINE.—A portable self- 
contained washing machine has been developed by 
Dawson Bros., Ltd., Gomershal, near Leeds, for the 
removal of oi! and swarf from components between 
machining processes. It can be placed in any con- 
venient position between machines or lines of 
machines, so that Components upon which a number 
of operations have to be completed on a sequence of 
machines can be delivered to each in turn in a clean 
state for chucking or setting in fixtures. Components 
dropped into the top of the machine fall on to a 
perforated platform plate around which they are 
swept by four arms rotating at I r.p.m. As the blanks 
are moved round on the plate they are continuously 
sprayed with a hot detergent solution which removes 
all traces of oil and swarf. At the end of the cleaning 
movement the components are discharged down a 
chute into a collecting tray or box 
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“Jason” Reactor for Training and 
Research 


A l\0kW research reactor known as * 
Siddeley Nuclear Power Company, Ltd., Langley, Bucks. 


*Jason” is being built by the Hawker 


It is based on the 


** Argonaut "’ design originated by the Argonne National Laboratories of the 


U.S.A., and is expected to be in operation in September. 


“Jason” is based 


on the concept of a simple inherently-safe reactor suitable for universities and 


technical colleges. 


It is a thermal heterogeneous reactor having an annular 


core of enriched uranium fuel elements with internal and external graphite 


reflectors. 


Purified water circulated through a closed loop serves as both 


moderator and coolant. 


10kW research reactor known as 

** Jason ” and based on the ** Argonaut ” 
design of the Argonne Nationa! Laboratories, 
U.S.A., is being built in Great Britain by the 
Hawker Siddeley Nuclear Power Company, 
Ltd., at Langley, Bucks. It is designed as 
an inherently-safe reactor suitable for 
industry, universities and technical colleges, 
where it can be used for the production of 





Fig. 1—Model of *‘.Jason’’ research reactor. 


the right. 


The control 


illustrations the reactor inside the shielding 
is essentially a cube of graphite housing a 
centrally-located annulus of water contained 
within two cylindrical aluminium tanks of 
2ft and 3ft diameter respectively. The 
central graphite reflector of 2ft diameter 
formed in this way is provided with a central 
hole and there are four additional holes 
which can be used for pile oscillation 


. ae - : The water tank 
experimental facility can be seen against one face of the reactor and the water dump tank and pit is on 


console is on the left. 


The reactor is being built at the Langley works of the Hawker Siddeley Nuclear Power Plant 


Company, Ltd. 


isotopes, for neutron therapy and radio- 
chemistry and for experiments in nuclear 
physics. ‘‘Jason’’ is expected to be in 
operation in September. 

It is a thermal heterogeneous reactor hav- 
ing an annular core with internal and externa! 
graphite reflectors (Figs. 2 and 3). The fuel 
elements are similar to those used in the 
‘** Dido ” and ** Pluto” reactors at Harwell, 
the fissile material being uranium of 20 per 
cent enrichment. Purified light water is 
circulated in a closed loop through the 
annulus, to act as both moderator and coolant. 
At the maximum thermal power level of 
10kW the maximum neutron flux is about 
1-510" neutrons per square centimetre 
per second. The whole reactor assembly is 
shielded by concrete blocks. A 3-ton crane 
is installed for handling fuel assemblies and 
other components and for placing experi- 
ments in position. 

As can be seen from the accompanying 


measurements and experiments on danger 
coefficients. Since the control rods are in 
the external reflector the top face is left free 
of any control mechanisms ; this arrange- 
ment simplifies the work of loading fuel 
assemblies, the placing of experiments in the 
inside reflector and the positioning of 
external exponential experiments directly on 
top of the core. As the central reflector is 
removable the position it normally occupies 
can be used for internal exponential experi- 
ments—a practice which is very useful in the 
study of reactor lattices and the determina- 
tion of reactor parameters. 

Adjoining one face of the graphite reflector 
there is a thermal column containing four- 
teen experimental ports ; and next to the 
opposite face there is a mobile flat-bed truck 
carrying a water tank (centre, Fig. 1) in 
which shielding experiments can be done. 
[wo more experimental ports are placed 
horizontally in the other two opposing faces 
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— KEY TO CROSS HATCHING — 
REACTOR GRAPHITE 

REACTOR CONCRETE SHIELDING. 
995% PURE ALUMINIUM TANKS. 
PLYWOOD PACKING: 
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of the reflector, making a total of twenty-one 
access ports. 

The annular space between the two 
aluminium tanks houses the fuel elements, 
which consist of a mixture of uranium oxide 
and aluminium, clad in aluminium and 
assembled in boxes to give about 350 grammes 
of U** per box. To fill the annulus graphite 
fillers are packed in the space that is not 
occupied by fuel element boxes. Various 
core arrangements can be disposed in the 
annulus, as indicated by the diagram in 
Fig. 3. The minimum critical mass is 
obtained with one sided loading (left) the 
critical mass being slightly more than 2 kg 
U**® in this arrangement, which is useful for 
demonstration work but does not, of course, 
make effective use of the annular core. An 
alternative for instructional use is the two- 
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slab layout (shown in the central diagram) 
which requires about 3-8 kg of U**, imply- 
ing that the two slabs act, in effect, indepen- 
dently as far as critical mass is concerned. 
Use of the full annulus is obtained by the 
3in annular loading, shown in the right-hand 
diagram, the critical mass being 4kg. This 
loading gives the maximum flux of about 
1-510" neutrons per square centimetre 
per second at full power with symmetrical 
distribution in the central graphite core as 
can be seen from Fig. 4. It is clear from 
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Fig. 4—Flux distribution 


this diagram that the thermal flux in the 
centre is about twice the average flux in the 
fuel elements: it follows that the power 
and the fuel expended for a given value of 
the experimental flux are much reduced. 

Light water which serves as moderator 
and coolant is puritied during make-up, is 
passed upwards between the fuel plates in the 
annulus and is circulated in a closed loop, 
the heat being given up to untreated tap 
water in a simple heat exchanger. Both 
temperature coefficients and void coefficients 
are negative and large enough to ensure that 
temperature excursions or loss of water will 
cause shut-down of the reactor. 

Reactor control is effected by cadmium 
plates operating in the external reflector next 
to the core—as indicated in Fig. 3; there 
are three safety rods, two control rods and 
one shim rod, giving very fine adjustments. 
Positioning of these rods is achieved by an 
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electric motor drive working against a clock 
spring assisted by gravity which normally 
holds the rod in the shut-down position. 
‘Failure to safety”’ is inherent in_ this 
system which is so designed that if any single 
rod (except the fine control) should return 
to the position of minimum reactivity the 
reactor will be shut down. 

Emergency shut-down is provided for by 
various independent systems, any one of 
which will bring about positive shut-down 
when certain prearranged limiting conditions 
are reached. For example, when a preset 
power level is exceeded or when the rate of 
neutron flux increase surpasses a certain 
value, trip signals will emanate from instru- 
ments to initiate immediately three separate 
operations. The first is to release the cad- 
mium safety and control rods. The second 
is to dump the water from the core through a 
quick operating valve in the 6in diameter 
dump line. The third is to inject nitrogen 
gas into any water remaining in the core, 
thereby reducing its density. All these 
emergency operations can also be initiated 
by depressing “scram” push buttons. In 
addition, any rise of the radiation level near 
the reactor, above the biological tolerance, 
will cause automatic shut-down, but to bring 
about this condition only two control rods 
and the shim rod will be actuated. 

The whole reactor assembly can be shielded 
either by concrete blocks or by a permanent 
monolithic concrete structure. The space 
directly above the central lattice is shielded 
by a steel box filled with heavy concrete and 
fitted with removable plugs to give access 
to the internal graphite reflector and to the 
annulus containing the fuel assemblies. A 
3-ton crane is installed for the handling of 
these heavy parts and others, such as the 
plugs covering the ports, in the concrete 
shielding on the face of the graphite’ thermal! 
column. 

** Jason” is designed to be run as a self- 
contained flexible reactor system demanding 
little in the way of maintenance or fuel 
replacement. It can be used to provide a 
controlled source of neutron and gamma 
radiation for studying their effect on engineer- 
ing materials and biological specimens and 
for the testing and calibration of radiation 
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instruments. It can also be used as a sensitive 
analytical probe capable of detecting trace 
elements in concentrations as low as 0-5 
p.p.m. It can provide hospitals and medica! 
research centres with short-lived isotopes 
that would not otherwise be available 

In teaching and training establishments 
** Jason’ can be used, inter alia, for experi- 
ments in sub-critical loading, by varying the 
water height, for example ; and for instruc- 
tion in reactor start-up procedure. During 


Plastics 


HILE plastics have been applied widely in 
the construction of vehicle bodies, mainly 

for the potential weight saving but also to gain 
wear resistance, they have usually been cured in 
their final form : an exception is the Cascelloid 
metal-reinforced translucent van roof, which is 
supplied in sections (see page 98, July 19, 
1957). Now, however, the principle of pre- 
fabrication, well established for light alloy 
bodies, has been applied to a plastics structure 
by Samlesbury Engineering, Ltd., of Samlesbury, 
near Blackburn, Lancs. Van bodies are built up 
from two basic panels, one for the sides and one 
for the roof, joined by small nuts and bolts 
through the flanges: the example illustrated 
employs six sections. The front of the body 
consists of two more mouldings, and the rear 
end is supported by a bulkhead in the form of a 
portal frame—only the lower element can be 
seen—consisting of 4in plywood reinforced on 
both faces with’polyester glass : plastic doors 
are hinged to this bulk- 
head. The plastic panels 
are joined to the plat- 
form structure by light 
alloy angle : the wheel- 
boxes seen are also of 
reinforced resin. It can 
be imagined that a 
similar structure in sheet 
metal would need a 
supporting framework 

While a damaged 
panel can be removed 
and a new one. sub- 
stituted in perhaps half- 
an-hour, it is anticipated 
that operators would be 
able to carry out minor 
repairs with packs of 
glass fibre and resin 
The original panels are 
moulded in Bakelite 
resin, and can be 
through coloured 

Where resin and re- 
inforcement are mixed in 
the mould, considerable wastage can take place, 
and in addition there may be difficulty in con- 
trolling the thickness of the material. A solution 
to these problems in the case of articles of which 
fairly large numbers are required is, we are 
advised, offered by Leicester, Lovell and Co.. 
Ltd., North Baddesley, Southampton. It takes the 
form of a semi-rigid resin-impregnated knitted 
fabric called ** Resnit,”’ which is expected to yield 
a less costly finished product than polyester- 
glass. The resin used is thermosetting and self- 
catalysed, and it is cured by working with heated 
tools: at 160 deg. Cent. curing takes about 
one-and-a-half minutes, but in the laboratory 
‘shock curing ~ has been performed in as little 
as six seconds. The principal grade, commended 
for convenience and low cost, is composed of 
cellulose fibre and phenolic resin, but synthetic 
or glass fibres can be used for superior chemical 
or mechanical properties, and it is expected that 
pigmented sheets which will not need painting 
will become available Normally the cured 
material will have a specific gravity of about 
1-5, flexural strength of 10,000 to 30,000 Ib 
per square inch, and £ 0-8-2 « 10° Ib per square 
inch 


The main steps involved in making compo- 


This pressing in ** Resnit ** 
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this Operauion measurement of control rod 
worth can be done. 

Reactor operational techniques can be 
studied. Some examples are flux mapping 
by means of foil activation with calibration 
by previous activation in the thermal column ; 
experiments on reactivity changes, yielding a 
check on perturbation theory ; exercises in 
reactor kinetics ; and measurement of reactor 
period and power surges after changes in 
reactivity. 


Products 


nents, given suitably heated tools are as follows : 

1. A blanking operation in which developed 
blanks are cut from sheets of the dry ‘** Resnit.”” 

2. One or more blanks (according to thickness 
of the component required), are placed in 
position on the lower tool in the press. 

3. The press is closed in such a way that the 
blank holder (pressure ring) first exerts light 
pressure on the edges of the blank, outside the 
die cavity, and the punch follows to make 
contact with the “ Resnit.” 

4. Under the influence of the heated tools the 
resin in the fabric rapidly softens, the blank loses 
its rigidity and becomes extensible, and the punch 
stretches the ‘“‘ Resnit”’ into the die cavity, 
finally applying pressure to consolidate the 
laminate and sufficient heat to cure the resin. 

5. The press opens and the component is 
ejected (while still hot). Any subsequent trim- 
ming or finishing operations are carried out 
in the normal way. 


reveals the knitted structure of the reinforcement 


It is anticipated that the cost of finished com- 
ponents, taking account of the high scrap rate in 
blanking and trimming sheet metal, may be 
competitive with that for light alloy or mild 
steel. Compared to mild steel, there are the 
further advantages of freedom from corrosion 
and the possibility of making more complicated 
shapes or using cheaper tools. Sheets of * Res- 
nit’ are already available for development 
purposes : it is expected to find its applications 
in furniture, electrical components, and even 
bodies for quantity-produced cars. 

Another plastics material which is now avail- 
able for use by firms not possessing impregnating 
equipment is silicone resin pre-impregnated 
glasscloth. Silicone-glass laminates are charac- 
terised by excellent dielectric properties, good 
mechanical properties and low moisture absorp- 
tion. They meet the requirements of Class H 
and C of B.S. 2757 : 1956 and DEF 5000. They 
have excellent arc resistance and possess the 
ability to operate for many hundreds of hours 
at temperatures up to 250 deg. Cent. They can 
be machined quite easily and can be cut with 
abrasive disc machines. Applications vary from 
printed circuit bases for TV. turret tuners to 
rotary switches, electromagnets, transformers 
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and aircraft electrical equipment. It is interest- 
ing to note that their use has spread to the 
domestic market, where convector heaters employ 
silicone glass laminates in place of the more 
usual porcelain spacers. 

Details of the properties of these composi- 


The stressed sides and roof of this van are composed 

of polyester-glass mouldings joined by bolts through 

flanges. The horizontal and diagonal reinforcing 

ribs are moulded in, and the inner surfaces protected 
by wooden rubbing rails 


tions, which are also available in the forms of 
sheets in thicknesses from 0-012in to 3in and of 
tubes, are given in a recently revised booklet 

** Silicone-glass Laminates,” reference number 
Silicone Notes L18-2, available from the Head 
Sales Office of Midland Silicones, Ltd., 68, 
Knightsbridge, London, S.W.1. 


Technical Reports 


Note on the Flow Around Delta Wings with Sharp 
Leading Edges. By G. H. Lee, A.R.C.S., B.Sc., 
D.LC., F.R.Ae.S. Reports and Memoranda No. 
3070. H.M. Stationery Office. Price 8s.—Recent 
work indicates that the flow pattern round slim delta 
wings with sharp-nosed sections is substantially the 
same at all Mach and Reynolds numbers. Hence, 
supersonic aircraft employing such wings should be 
free from transient Mach number effects throughout 
their speed range. Furthermore, aerodynamic design 
should be simplified since reliance can be placed on 
both subsonic and supersonic tests at low Reynolds 
numbers. 

It is therefore thought that the recent studies 
carried out at Handley Page, Ltd., concerning the 
flow around delta wings with thin biconvex section 
(sharp leading edges) will be of general interest. The 
significant features of these studies are given briefly 
in this note, in which the presentation is made as 
complete as possible by supplementing the Handley 
Page observations with work at higher Reynolds and 
Mach numbers done elsewhere. 

An attempt has been made to deduce the flow 
patterns characteristic of the wings in question and to 
establish some of the properties of such flows. It 
must be emphasised that this note is an interim report, 
made while work is still in progress. 

Comparative Strength Tests of Tension Bolts with 
U.N.F. and B.S.F. Threads. (Revised version of 
Technical Note No. Structures 212). By R. F. 
Mousley, F. Clifton and D. le Brocg. A.R.C. Current 
Paper No. 416. H.M. Stationery Office. Price 2s. 6d. 

Results are given of comparative tests in tension 
of bolts with Unified Fine (U.N.F.) and British 
Standard Fine (B.S.F.) threads. Separate tests were 
made with ordinary nuts, with thin nuts, and with a 
pair of locknuts. The tests were made early in 1956. 

The U.N.F. bolts were found on the average to be 
as strong in tension as the B.S.F. bolts, or slightly 
stronger. 

In general, with a single nut, failure occurred in 
the thread of the U.N.F. bolts but in the core of the 
B.S.F. bolts 
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Channel Tunnel Investigation 


CONFIRMATION of the Channel Tunnel Study 
Group’s 1958 geophysical survey made at sea: by 
an American company using electronic equip- 
ment (see THE ENGINEER, November 21, 1958, 
page 817), is to be undertaken by George 
Wimpey and Co., Ltd., by drilling the sea bed 
to depths of 200ft. Although the original survey, 
to be completed this summer, shows astonishing 
agreement with a French survey made in the last 
century, it is stated actual soil samples from 
boreholes will still be necessary. 

These boreholes will be sunk from a floating 
craft using a method developed in the Arabian 
Gulf which obviates the usual drilling platforms. 
The geology of the Channel sea bed, very simply, 
involves three strata of chalk beneath which lie 
gault clay and then greensand with artesian 
water. Only the lowest stratum of chalk ts 
impermeable and the object is to find a route 
where it is fault-free and thick enough to ensure 
safe tunnelling. 

The ship to be used is a shallow draught tank 
landing craft, equipped with a boring platform 
cantilevered over the side, and mooring winches. 
The borehole positions will be selected on instruc- 
tions from the Channel Study Group engineers 
by the Decca radar system and checked by 
optical survey. Borings will be by diamond 
drilling through a lining tube entered into the sea 
bed. In rougher weather percussion, methods 
may be used. It is proposed to remove 6in 
undisturbed cores for laboratory analysis. Other 
tests will include pumping water into the bore- 
hole to test absorption at various levels, and 
logging by the Schlumberger method much 
used in oil well drilling, which involves lowering 
special equipment down the borehole to record 
the various properties of the soil. After the tests 
are complete the boreholes will be cement 
grouted. 


Biomechanics and the Engineer 


THE Institution of Mechanical Engineers is 
presenting a symposium on “ Biomechanics * at 
its headquarters, 1, Birdcage Walk, London, 
S.W.1, on Friday, April 17, beginning at 4 p.m. 
The field of biomechanics may be conveniently 
divided into two main groups, namely, the 
human body and the man-machine relationship. 
The subject of the mechanics of solids, liquids and 
gases is obviously involved in both groups and 
there are, of course, many branches of the subject 
where engineers can make a_ considerable 
contribution. 

The object of the symposium is to discuss 
developments in the application of mechanical 
engineering principles and techniques in the 
field of medicine and surgery. Four papers are 
to be discussed, as follows :—* The Importance 
of Biomechanics as a Service to Man, Illustrated 
by a Discussion of Problems in Metallic Osteo- 
synthesis,” by Dr. J. M. Zarek ; “ The Lubrica- 
tion of Animal Joints,’ by John Charnley, 
F.R.C.S., with appendices entitled “* Derivation 
of an Expression for Friction Coefficient,” by 
F. J. Edwards ; ‘* Calculation of the Shear Rate 
in the Hip Joint Lubricant,” by R. 1. Tanner, and 
‘The Lubricating Properties of Synovial Fluid,” 
by R. I. Tanner and F. J. Edwards ; “Some Tests 
on * Fluon’ as a Material for Artificial Animal 
Joints,” by R. I. Tanner ; “ The Provision of 
Workable Substitutes for Missing or Defective 
Limbs,”’ by D. S. McKenzie and Brigadier N. A. 
M. Swettenham. A film entitled “ Late Results 
of Four Massive Internal Prostheses ~ will be 
shown. 

Those who wish to attend this symposium are 
asked to register without delay. Applications, 
with a fee of 10s., should be sent to the Institution 
of Mechanical Engineers, 1, Birdcage Walk, 
London, S.W.1. 


Factory Equipment Exhibition 


THE Factory Equipment Exhibition was 
opened at Earls Court on Tuesday last, April 7, 
and will be open daily until Friday, April 17. 
As in previous years the exhibits cover a wide 
field of interest from heating and ventilating 
plant to materials handling and storage ; safety 
and welfare to factory building materials and 
systems. Incorporated in the main exhibition is 
a special heat and sound insulation exhibition 
in which more than fifty firms are displaying 
their products and methods. 

Workers’ safety equipment and accident 
prevention methods form an important part of 
the exhibition and once again parades are being 
held daily to display various forms of protective 
clothing. 

A series of conferences being held during the 
period of the show will include a two-day con- 
ference (April 13-14) on clean air. During this 
conference there will be discussed the nature 
and extent of air pollution in this country ; the 
meaning and implications of the Clean Air 
Act ; control of smoke and grit arresting, and 
the planning of new plant and factories in 
relation to the Act. Other conferences which 
have been arranged deal with a variety of sub- 
jects, including finance for industry, noise in 
industry, industrial welfare and _ increasing 
productivity. 


Storage Oscilloscope 


A NEw oscilloscope using the English Electric 
Valve Company's E702 storage and display tube 
is being introduced by Cawkell Research and 
Electronics, Ltd., Scotts Road, Southall, Middle- 
sex. The E702 tube contains a storage system 
which allows a transient to be stored for up to a 
week and displayed for a limited period during 
that week. In the new oscilloscope, known as 














Oscilloscope incorporating new storage and display 
tube with 4in screen 


the ** Remscope,” certain techniques have been 
adopted to make the fullest use of these charac- 
teristics. While the persistence of the display, as 
governed by the basic characteristics of the tube, 
can be varied from a few seconds up to fifteen 
minutes, display periods as long as two hours can 
be obtained by varying the mode of operation, in 


a manner which involves some slight reduction 
of brightness on the longest times, but presents a 
display adequate for the majority of purposes. 
In order that the maximum use may be made of 
the stored image, the display may be left off until 
required (storage only occurring) or may be 
switched on automatically when a signal is 
received. 

The adjustable persistence is useful when com- 
paring One event from a series with its pre- 
decessor. In this way, the first signal can be 
made to fade as the third appears, and so on. 
Varying the setting allows other sequences to be 
produced. 

Rapid erasure is obtained by depressing an 
internal button or making an external circuit. 
An external erase timer, allowing the signal to 
be removed after a preset interval, will be avail- 
able. Initially, a single-channel, wide-band Y 
amplifier with differential d.c. inputs will be 
fitted. This will be a plug-in unit to enable it to 
be replaced by different units. As the oscillo- 
scope is intended primarily for the study of 
transient signals, care has been taken to ensure 
reliable and easy triggering. Either a.c. or d.c. 
signals may be used to start the time base and 
starting is automatic once the input potential 
exceeds a preset level. The time base covers 
velocities from 3 ~ 10°cm per second to 0-Icm 
per second and a five times expansion is possible 
by means of the X amplifier. The Y amplifier 
has a rise time of 0-15 microsecond, but is also 
provided with a high-gain, narrow-band operating 
condition. The voltage measuring accuracy is ~ 1 
per cent 


Printed Circuits Exhibition 

AN exhibition illustrating the use of Formica 
copper-clad laminates for printed circuits in 
radio, television and general electronic apparatus 
is being held by Formica, Ltd., at De La Rue 
House, 84-86, Regent Street, London, W.1, until 
April 17 (except Saturdays). Equipment loaned 
by 23 manufacturers has been selected to tell 
“ The Story of Printed Circuits’ by showing 
examples of chassis, sub-assemblies and complete 
instruments incorporating the technique. Most 
of the examples displayed have been produced 
by photo printing, metal lithography or silk 
screen printing, but several specimens are shown 
of circuits formed by the deposition of rhodium, 
acid silver and acid gold. This process, also 
applied to other materials, has been developed 
by Precious Metal Depositors, Ltd., Hearsall 
Lane, Coventry, and is useful for portions of 
chassis where reliable contact, unimpaired by 
oxidation, is required with plug-in sub-assemblies, 
aS IN Computer circuitry. In circuits of con- 
siderable complexity, where both sides of the 
laminate have to be used, interconnection between 
the sides can be made by plating through the 
holes. In this case, boards requiring plating are 
handled as blanks, with the holes requiring 
plating ready drilled. The holes are copper- 
plated and then silver-piated, together with the 
complete pattern of wiring. The silver plating 
then acts as an acid resist when the complete 
printed circuit is etched. 

_Examples are also shown of “ flexible” 
circuits produced by Technograph Electronic 
Products, Ltd., 207, Fleet Road, Fleet, Hants, 
which after processing can be bent or folded for 
compactness or for interconnecting purposes. 

Five grades of Formica copper-clad industria! 
laminates are now listed, consisting of appropriate 
grades and thicknesses of Formica industrial 
laminates to one or both sides of which copper 
foil is permanently bonded. The laminate not 
only provides a rigid insulating mount for the 
copper conductor, securing it against vibration, 
but also serves as a light and strong baseboard 
for the whole assembly. 





Air Conditioning Set 
We are informed by P. M. Walker and Co. 
(Halifax), Ltd., Hopwood Lane, Halifax, that it 
is now making a flameproof model of its ** Aero- 
sol” turbo air-conditioning unit. The set 
shown in our illustration is designed to supply 
recirculated or fresh air at 1500 cubic feet per 
minute, and maintain an overall even humidity 

for a volume of up to 50,000 cubic feet. 
All air passing through the set is washed and 
cleansed before being passed into a room as 


Air conditioning set with an air working capacity 
of 1500 c.f.m. and an overall even humidity for a 
volume of 50,000 cubic feet 


over-saturated air, and when used in conjunction 
with a humidistat it will automatically maintain 
a degree of humidity within 2 per cent. The 
washing procedure also cools air for summer 
requirements and a heater battery is available 
to provide background heating during winter. 

The equipment is self-cleaning and the only 
maintenance required is occasional cleaning or 
replacement of the filter in the reservoir tank. 
All the working parts of the set are made of 
stainless steel or an aluminium alloy 


Industrial Actuator 


AN electrically powered actuator (Series 3000) 
for applications such as the control of valves, 
dampers and many kinds of equipment in 
inaccessible positions has been introduced by 
Teleflex Products, Ltd., Basildon, Essex. It is 
basically an electro-mechanical screw jack incor- 


Cutaway view of actuator showing driving motor and 


transmitter for recording ram 


porating a driving motor normally wound for 
a three-phase 50 c/s 400V supply, but motors for 


other voltages can be supplied Full load 
current of the motor is less than IA The 
actuator can be operated manually in the event 
of a mains failure. The plug-in handle provided 
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for this purpose can be used for setting up when 
desired. 

Power output can be set to any predetermined 
value between 40 Ib and 4000 1b. The standard 
stroke is 12in and ram speed 32in per minute. 
A speed of 16in per minute can be provided when 
requested. In the event of an overload, a 
mechanical device automatically stops the actu- 
ator and switches off the electrical supply. Cam- 
operated switches to limit travel in either direction 
are readily adjustable to suit requirements. 
They are fully enclosed and visual indication of 
direction of travel is given through a window. 
A standard fitting is a twin disc brake, electrically 
released, to check over-run and provide instant 
and positive locking at any position of the stroke. 

A separate contactor box for controlling the 
motor contains a transformer giving a SOV 
supply for the control room indicating lamps, 
which are worked from the limit switches and 
show when the ram has reached its limiting 
positions. A proportional indication of travel 
is given by a remote moving coil meter operated 
from a variable reactance transmitter in the 
body of the ram. Referring to the illustration, 
the limit switches and transmitter are housed in 
front of the motor compartment, which is seen 
below the screw. The transmitter operates the 
travel indicator through a 12V circuit supplied 
from a transformer in the contactor box. 

The mechanism of the actuator is fully enclosed 
and self-contained. The thread is protected by a 
steel outer shroud, and there is a wiper seal 
between the end cap bearing and push rod. The 
casing is of corrosion-resisting steel and alu- 
minium with a stove-enamelled finish. Weight 
of the unit is 56 lb, the overall length 35in and 
the width Sin. 


Surface Grinder 


We have received details of a surface grinder 
which is a recent development of A. Scrivener, 
Ltd., in association with its parent company, 
Wickman, Ltd., Tile Hill, Coventry. It is a 
hydraulically-operated machine made in two 
sizes of 6in by 18in and 8in by 24in capacity. 

The base of the machine is a substantial casting 
with integral guides for the column, and the 
whole saddle and table assembly is carried on 
anti-friction bearings arranged in the saddle 
vees. A cross-feed handwheel is graduated in 
units of 0-O00lin and a fine cross-feed control 
is calibrated in 0-0001in. 

The column, with the wheelhead and the 
spindle drive motor, is carried in long prismatic 
slideways and the rise and fall movement obtained 
manually on the standard machine can be 
arranged for rapid power operation if required. 
The vertical feed handwheel, graduated in 
divisions of 0-O0lin, incorporates a click plunger 
fine vertical feed knob, permitting cuts of 0-0001in 
to be taken by feel without removing the opera- 
tor’s attention from the 
work. A table speed 
of 125ft per minute is 
available, and a table 
speed control arranged 
co-axially with the start- 
stop lever gives in- 
dependent 
table speed. 

The spindle drive is 
by belt from the main 
motor mounted at the 
foot of the column, and 
the wheel has a peri- 
pheral speed of 5500ft 
per minute. A 7in dia- 
meter grinding wheel is 
fitted to the smaller 
machine and a 10in 
wheel to the larger 
machine, the standard 
width being 4in and lin 
respectively. 

The whole of the hyd- 
raulic valve gear control- 
ling the table and cross-feed movements is con- 
tained in a single monobloc assembly attached to 
the lower surface of the saddle. This assembly is 
readily accessible and can be removed through 
the front cover immediately below the table. 
This unit provides the table speeds and also 


self-contained electrical 
travel 


control of 
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effects the incremental cross feed at each table 
reversal, as well as means of table run-out and 
parking which permits work to be gauged or 
removed clear of the grinding wheel. The 
controls are conveniently grouped so that there 
isno need for the operator to move when work- 
ing the machine. Filtered lubricant is auto- 
matically metered to the table ways at all times, 
and a single-stroke, hand-operated oil pump 
ensures adequate lubrication at other points. 


Plastics Joint Boxes for Cables 


THE introduction of P.V.C.-insulated, wire- 
armoured cables for low and medium voltage 
distribution systems has been followed by investi- 
gation of the most suitable type of joint for these 
cables. After studying the various methods of 
jointing, W. T. Henley’s Telegraph Works 
Company, Ltd., has designed a range of joint 
boxes manufactured from P.V.C. in which 
Henley cold-filling compound is used. The 
range comprises straight-through, service and 
branch boxes for cables up to 0-30 square inch. 
The boxes are moulded from P.V.C. sheet in 


P.V.C. cable service box with armour bond, split 


ferrules and plastic cement 


two halves which are stuck together with plastic 
cement when jointing is completed, to form a 
complete shell. The top half is provided with 
compound filling holes with press-in covers. 

For straight-through and branch joints, normal 
sweated type connections are recommended, but 
for service joints a new mechanical connector has 
been developed which dispenses with the use of 
solder and heat. To ensure continuity of the 
armouring, copper bonds combined with clamp- 
ing rings which securely grip the armouring wires 
are supplied. The Henley cold-filling compound 
used for filling the boxes adheres effectively both 
to the P.V.C.-insulated cores and to the P.V.C 
box itself. 


Submarine Cable to Iceland 


AN agreement has been reached between the 
United Kingdom Post Office, the Danish and 
Icelandic Administrations and the Great 
Northern Telegraph Company for the laying of a 
submarine telephone cable between Scotland, the 
Faroes Islands and Iceland (684 nautical’ miles). 
The United Kingdom Post Office will be joint 
owners with the Danish Administration and the 
Great Northern Telegraph Company of the 
section of the cable between Scotland and the 
Faroes (284 nautical miles). The new cable will 
provide some twenty telephone circuits as well as a 
large number of telegraph circuits. It will also 
make it possible to establish Telex services with 
Iceland and the Faroes. Some of the circuits will 
be used by civil aviation authorities in connec- 
tion with the control of transatlantic air routes. 
Orders totalling about £1,000,000 for the cable, 
repeaters and the associated equipment have 
been placed with Standard Telephones and 
Cables, Ltd 

The link will be an 0-46in coaxial armoured 
submarine cable from a terminal at Gairloch, in 
Scotland, to Vestmarnaeyjar, in Iceland, with an 
intermediate station at Thorshavn, in the Faroes. 
There will be ten rigid repeaters of P.O. design on 
the Scotland—Faroes section and fifteen between 
the Faroes and Iceland. Apart from the shore 
ends, the two cable sectors will be laid by 
the cable ship * Monarch,” beginning in 1961. 
Laying operations will take about six weeks. 





Seach 
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Mobile Crane 

THE range of ** Jones *’ mobile cranes made by 
K. and L. Steelfounders and Engineers, Ltd., of 
Letchworth, has now been extended by the 
introduction of a new machine with a capacity 
of 20 tons at 10ft radius, using outriggers, or 
12 tons at 1Oft radius free on wheels. This new 
crane, to be seen in the photograph we reproduce 
on this page, is built on similar lines to the other 
machines of the firm in that it is diesel engine 
driven with mechanical power transmission to all 
the motions. Each motion is built as a separate, 
self-contained unit with ease of access for servic- 
ing and maintenance, whilst at the same time 
being readily replaceable to keep the crane in 
service in the event of breakdown or need for 
major overhaul. The crane is fitted with a 
strut jib 30ft long which can be fitted with 20ft 
long extensions to provide a maximum length of 





Mobile crane of 20 tons capacity at 10ft radius using 
outriggers or 12 tons at 10ft radius free on wheels 


9Oft, at which its capacity is from 34 tons at 
22ft radius to $ ton at 60ft radius on outriggers. 

The chassis frame of the crane is a box section 
of welded rolled steel joists and plates. An 
articulated front axle which facilitates travel 
over bad ground can be locked in position for 
travelling over good surfaces and during actual 
lifting operations. Normally a two-wheel drive 
is provided but, if required, a four-wheel drive 
can be supplied for these cranes. An automobile 
design differential is provided with a locking 
device to prevent wheel spin on greasy surfaces. 
Hydraulic steering, in which a double-acting 
ram actuates the track rod, makes it possible to 
steer the crane with very little effort even when it 
is stationary. At full lock the machine has a 
turning radius of 30ft. When unloaded, the 
crane has a road speed of 8 m.p.h. and in this 
condition it can negotiate gradients of up to 
1 in 5. A useful feature in connection with the 
telescopic outriggers is that they can be wound 
in and out quickly and easily with the same 
braces as are used for operating the screw jacks 
fitted at their extremities. 

The power unit of the crane, mounted at the 
rear of the superstructure, is a Perkins diesel 
engine developing 62:5 b.h.p. Power is trans- 
mitted through a hydraulically controlled 14in 
heavy duty Borg and Beck clutch to a four-speed 
gearbox. A multi-strand chain drive from this 
gearbox transmits the drive to the various crane 
motions. 

The crane superstructure is mounted through a 
ball bearing slewing ring on the chassis and this 
ring, in providing both horizontal and vertical 
location, enables a centre post to be dispensed 
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with. Three pairs of rollers operating on the 
underside of the slewing ring take the vertical 
reaction of the machine, and each pair of rollers 
is mounted on a balancer beam to ensure even 
distribution of the load. These rollers are 
mounted on eccentric pins through which adjust- 
ment can be made to maintain superstructure 
support under all working conditions. Hydraulic 
controls through which the reversing plate 
clutches of the slewing motion are driven give 
sensitive operation at speeds up to 24 r.p.m. An 
automatic brake is fitted to the motion and a 
positive lock holds the superstructure to prevent 
accidental slewing when the crane is in transit. 

In the hoist unit the grooved drum is driven 
through spur gears from a heavy duty clutch, 
and a gear built into the unit enables loads to be 
lowered under engine control. By thus using 
the engine as a brake, the lowering speed is 
limited to a maximum of 45ft per minute 
with a full load. This gear can be disconnected 
to give greater lowering speeds when handling 
light loads. A  two-shoe contracting design 
hoisting brake can be adjusted by hand when 
necessary without the use of tools. The maximum 
load of 20 tons is lifted on a six-fall block at 
speeds up to 20ft per minute, whilst light loads 
up to 34 tons can be handled on a single rope at 
up to 120ft per minute. 

Jib derricking is effected through six falls of 
rope and the reversing plate clutches through 
which the derricking drum is driven are actuated 
by air cylinders. The jib can be derricked from 
the maximum to the minimum working radius in 
about fifty seconds. 

In addition to its mobile form, this design of 
12-20 crane is available as a lorry-mounted 
or a rail-mounted machine, or it can be supplied 
with a fixed base for stationary applications. 


Leonardo da Vinci Lecture 


On Tuesday, the fourth annual Leonardo da 
Vinci Lecture, arranged by the Institution of 
Mechanical Engineers, was given in London to an 
audience totalling about 600 boys, girls and 
teachers from public and grammar schools. 
The subject of the lecture was “ Transport on 
and under the Sea.’’ There were two lecturers, 
Mr. W. A. Crago, tank superintendent at 
Saunders-Roe, Ltd., and Mr. E. Norton, who is 
the head of the Yarrow-Admiralty research 
department. The chairman for the occasion was 
Vice-Admiral Sir Frank Mason, chairman of 
the Mechanical Engineering Research Board, 
Department of Scientific and Industrial Research. 
Mr. Crago dealt mainly with the factors affecting 
the efficiency of ship operation and with problems 
and techniques of research and model testing, 
making some reference to future developments. 
Mr. Norton’s part of the lecture covered 
machinery and propulsion, including such new 
developments as nuclear propulsion and the 
proposed underwater tankers. The lecture, 
which was received with enthusiasm by the 
audience, was illustrated by slides and films. 
There was also an exhibition of models. 


Balanced Double-Acting Air Servo 


IF synchromesh is employed in a vehicle gear- 
box the duty of the driver becomes markedly 
more arduous, and in the case of public service 
vehicles on which frequent gear changes are 
necessary may well be intolerable. As a cheaper 
solution than the power-operated gearbox. 
power assistance can be included in the shift 
mechanism: one of the most widely known 
examples of this was on wartime Chevrolet cars, 
which used vacuum servo motors. For vehicles 
incorporating compressed air services Clayton 
Dewandre Company, Ltd., Titanic Works, 
Lincoln, has designed a double-acting servo, 
which we illustrate mounted on the gearbox of a 
rear-engined bus. 

The driver's commands are fed into a shaft 
which passes through the hollow shaft carrying 
the gear striker lever : the inner shaft has a small 
axial float, and if no air is available the driver's 
commands will be reproduced with the end float 
subtracted. In normal operation, any change in 
the.relative positions of the inner and outer shafts 
is detected by a pair of levers closely similar to 
those of the familiar Clayton brake servos, and 
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Three-quarter front aspect of Scania-Vabis power 
unit ; the force amplifier is the nearest component 
on the remote gear control 


used to operate the air valves. These valves, of 
which there is one, with its own air supply, for each 
direction of travel, first close off the valve 
chamber from the main servo chest and then 
open it to the air supply : each valve chamber 
communicates with one end of a cylinder, 
surrounding the coaxial shafts, within which 
works a piston connected to the striker shaft. 
When the striker has followed the selector to the 
end of its travel, the linkage is restored to 
the central position and the valves revert to the 
normal state of being open to the inside of the 
servo unit. The ram cylinder thus returns to 
atmospheric pressure: since only relatively 
small efforts are needed, air consumption is not 
expected to be unduly heavy. Servo assistance 
is not, of course, afforded to the movement of 
the striker from one selector to another, i.e 
rotation of the striker shaft. 


Illuminated Acoustic Ceiling 


INSIDE illumination and sound absorpton are 
combined in a new system known as the Siemens 
Ediswan Celotex illuminated acoustic ceiling, 
announced by Siemens Edison Swan, Ltd., 155, 
Charing Cross Road, London, W.C.2. This 
company and Celotex, Ltd., are providing a 
joint advisory service on acoustic and lighting 
problems in industry, shops, offices, homes and 
other locations. The ceiling is made up of 
** Celotex *’ incombustible metal acoustic tiles 
perforated in a square pattern with holes large 
enough to prevent paint clogging. These 12in 
by 24in units are centre-grooved to simulate two 
12in by 12in tiles. Each tile is Bonderised for 
rust protection on both surfaces and all edges. 
Sound absorbing pads are placed into the metal 
tiles, separated from the tiles by a wire grid. 

Lighting units are either fluorescent or tungsten. 
For fluorescent lighting, enamelled boxes con- 
taining 2ft or 4ft 40W tubes are placed above 
the ceiling and * Perspex ”’ opal panels replace 
tiles at desired points. Alternatively, boxes 
housing filament lamps in spotlights or reflectors 
can be fitted. 

For industries producing paint, chemicals, 
textiles and other products where accurate 
colour-rendering is important, the ceiling pro- 
vides the opportunity of illuminating whole areas 
with a colour-matching light source. For this 
purpose Siemens Ediswan colour-matching units 
can be fitted in place of the enamelled boxes 
mentioned above in connection with fluorescent 
lighting. Each unit houses two 2ft 40W Sieray 
blue fluorescent tubes and two 60W pear! single- 
coil filament gas-filled lamps, the blending and 
diffusing of the light from these sources within 
the fitting giving a spectral quality almost identical 
with that of natural daylight at a colour tem- 
perature of 6500-7000 deg. K. The opal panels 
replacing ceiling tiles are not required since the 
fitting has its own acrylic plastic diffusing screen, 
providing a large-area source of low brightness 
comparable with a window illuminated by 
natural daylight. The fitting is wired so that the 
fluorescent tubes may be switched off and 
samples examined under tungsten lighting alone. 
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Evaporative Cooling of Circulating 
Water 


THe Pergamon Institute, which is a non-profit 
foundation engaged in the location, translation 
and dissemination of Russian scientific and 
technical information, has been approached with 
the suggestion that it should prepare a transla- 
tion of * The Evaporative Cooling of Circulating 
Water" (“ Isparitel’noe okhlazhdenie tsirkuly- 
atsionnoi vody*) by L. D. Berman (Gosener- 
goizdat Moscow, 1957. Second revised edition 
398 pages of text including 237 illustrations) for 
limited distribution among industrial concerns 
and research organisations concerned with the 
design and exploitation of evaporative cooling 
devices. The Institute has been advised that 
Berman’s work is a detailed and exhaustive study 
for which no parallel exists in the English liter- 
ature. The very level of the work is, however. 
a limiting factor on the production of a transla- 
tion, since it is clear that the number of organisa- 
tions likely to be seriously interested in it would 
not be sufficient to justify a printed edition. It 
is therefore proposed to issue a duplicated 
translation in a limited number of copies on a 
co-operative cost-sharing basis. An exact Cost- 
ing cannot be worked out until the Institute 
knows the number of organisations likely to be 
interested. Initially, the Institute is asking for 
a guarantee from each organisation of £100 
towards the cost of translation and reproduction 
But the cost would be reduced if the number of 
subscribers exceeded ten. Further information 
can be obtained from the Institute at 4 and 5, 
Fitzroy Square, London, W.! (telephone : 
EUSton 4455) 


Lightweight Headset for Telephonists 


EXTENSIVE field trials have been made at a 
number of telephone exchanges in London and 
elsewhere of a new lightweight headset which the 
Post Office is now providing for its telephonists. 
The set is being introduced at once into automatic 
exchanges throughout the country and its use 
will be extended to other exchanges as soon as 
possible. Modifications to existing equipment 
will be necessary before the new headset can be 
used on private branch exchanges. The new 
headsets are made of moulding materials and 
have the transmitter and receiver in one unit, 
overcoming one of the major disadvantages of the 
present sets. The transmitter and receiver are 
both more efficient, yet the headsets are lighter 
and more comfortable to use. There will be no 
substantial saving of operating costs in using the 
equipment, but maintenance charges are expected 
to be less because the instruments are more 
durable and should prove less prone to accidental 
damage 


Sheathed Element Glow Plugs 


A New form of glow plug in which the element 
is protected by a sheath has been developed by 
K.L.G. Sparking Plugs, Ltd it Is expected to 
show significant advantages over the accepted 
open element heater plug, particularly that in 
swirl-chamber diesel engines it requires a much 
smaller hole and therefore does not lead to a 
local restriction in the coolant passages. Further, 
the element occupies the greater part of the hole, 
so that the addition to the clearance volume 
entailed by providing the plug is greatly reduced. 
Once the element is protected from corrosion 
and erosion by the charge, a finer conductor can 
be used and the element can be designed to run at 
a higher voltage : it is intended that each plug 
should take the full battery voltage and those of 
all cylinders should be in parallel. Thus an 
open-circuit condition on one plug does not 
render starting impossible, as it would if a 
number of exposed-coil plugs were connected in 
series. 

The plugs are fitted into holes tapped 10mm, 
and iong and short reach versions are available 
for test purposes: a typical consumption ts 


SA. While the element needs to be the length 
shown on the drawing to allow the required heat 
output to be dissipated, we are advised that only 
the tip need project out of the entrance hole into 
the pre-combustion chamber. 

The sheathed elements, which are claimed to 
function up to a temperature of 1000 deg. Cent., 
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are made by a process patented by the Metro- 
politan-Vickers Electrical Company, Ltd. For 
satisfactory operation, it is essential that the 
conductor shall be supported concentric with the 
sheath, and that the supporting medium be free 
from voids which would be deficient in both 
electric resistivity and thermal conductivity. 
These requirements are achieved by forming the 
medium, magnesium oxide, in situ. The con- 
ductor is placed within a tube of magnesium and 
the tube within the Inconel sheath. The mag- 
nesium is first exposed to high temperature 
steam, forming magnesium hydroxide, and then 
heated in an oven to form the oxide : the latter 
process is accompanied by an expansion which 
packs the oxide solid. One end of the sheath is 
then closed and welded, earthing one end of the 
conductor in the process, and the other end is 
sealed with a glass bead. The sheath comes up 
to working temperature within about twenty 
seconds after energising the circuit : clearly, the 
increased thermal capacity results in a lessened 
tendency to cool off when the starter draw 
reduces the battery voltage. 


Inflatable ‘* Airhouse ”’ 


AN inflatable ** Airhouse “* made of synthetic 
fabric coated with Geon P.V.C. has just been 
put on the market by the Gourock Ropework 
Company, Ltd., Port Glasgow, Scotland. For 
erection, the deflated house is laid out in sections 
which are then laced together, the base ring of 
the house being secured by pegging it down or 
securing it with special fasteners. It is then 
inflated by air blown in at a low pressure through 
a fan. In a matter of minutes the house is fully 
extended. The fan is kept running and the 
‘** Airhouse "> remains erect because of the 
pressure difference between its inner and outer 
surfaces. 

The principle by which the “ Airhouse”’ 
functions depends for its successful realisation, 
the makers point out, on the availability of 
synthetic fabrics and polymers light enough to 
remain aloft with only very light air-pressure 
for support and tough enough to withstand 
atmospheric conditions and the rough and 
tumble of general usage. The following cloths 
from the “ PluViaC*’ range are normally used 


for ** Airhouse *’ construction : 
Cloth Loom state weight Proofed weight 
per square yard per square yard 
05 WNFX (nylon base) 4} ozs 16-17 ozs 
OS WTFX (Terylene 
hase) 4} ozs 16-17 ozs 


The air required for an * Airhouse * 100ft by 
40ft in size can be supplied by two fans, each 


capable of delivering roughly 3500 cubic feet of 


air per minute at approximately 4in-6in W.G. 
pressure. Normally only one fan is required to 
maintain the house erect after inflation. Approxi- 
mately | h.p. is consumed to keep the house erect, 
i.e. the running cost per fan is about Id. per hour. 
The pressure difference is about 0: Sin W.G. 
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Metallurgical Annual Meetings 


INSTITUTE OF METALS 


THE Annual General Meeting of The Institute 
of Metals, which celebrated its Golden Jubilee 
in 1958, is to be held at Church House, London, 
S.W.1, on Tuesday, April 14, 1959. The new 
President, Mr. G. L. Bailey, C.B.E., M.Sc.. 
F.I.M., will then be installed, read his Presi- 
dential Address, and present the medals awarded 
by the Institute to Dr. L. B. Pfeil, O.B.E., 
A.R.S.M., F.I.M., to Professor R. W. K. 
Honeycombe, M.Sc., Ph.D., and to Dr. R. B. 
Sims, M.I.Mech.E., A.Inst.P. That afternoon 
there is to be a discussion based on six papers 
published in the Journal during the last twelve 
months with the general theme of fatigue. In 
the evening members assemble in the Royal 
Institution for the Annual “ May Lecture’ 
which is to be given by Professor Fred Hoyle. 


F.R.S., on “The Scientific Uses of Space 
Exploration.” 
On Wednesday, April 15, back in Church 


House, Westminster, the members are to divide 
into two groups for morning and afternoon 
technical sessions arranged respectively by the 
Metallurgical Engineering Committee and the 
Nuclear Energy Committee. That evening there 
is to be a dinner and dance in the Ballroom of 
Grosvenor House, Park Lane, London W.1. 
The programme for the third and last day com- 
mences with a symposium on Practical Aspects 
of Metal Physics, at Church House both morn- 
ing and afternoon. A Conversazione and 
Exhibition in the Institute’s own premises at 
17, Belgrave Square, London, S.W.1, 7.30 
11 p.m. on Thursday, April 16 concludes the 
meeting. 


IRON AND STEEL INSTITUTE 

The Ninetieth Annual General Meeting of 
The Iron and Steel Institute is to be held at 
Church House, London, S.W.1, on Wednesday 
and Thursday, May 6 and 7, 1959. The new 
President, Mr. W. Barr. O.B.E., will read his 
Presidential Address, after certain formal busi- 
ness and the presentation of awards and prizes, 
in the forenoon. This will be followed at noon 
by a technical session on “ Recent Applications 
of Oxygen to Steelmaking,’ which is to continue 
until 5 p.m., discussing papers by six different 
authors. 

Meanwhile in another part of Church House 
a second technical session is to be held from 
2.30-5 p.m. to discuss three papers under the 
general heading of * The Mechanism of Bainite 
Formation.” That evening members are to 
gather in Grosvenor House, Park Lane, London, 
W.1, for dinner. The meeting ends on Thursday, 
May 7, with two simultaneous technical sessions 
at Church House, Westminster. The one con- 
tinues the study of “* Recent Applications of 
Oxygen to Steelmaking ~ by discussing six more 
papers. The other session is planned to discuss 
four papers recently published by the Institute, 
under the heading of “* Hydrogen in Steel.” 


INSTITUTION OF METALLURGISTS 


The Fifteenth Ordinary Annual General 
Meeting of the Institution of Metallurgists will 
be held at the Park Lane Hotel, Piccadilly, 
London, on Tuesday, May 12, 1959, at 10 a.m. 
After certain formal business the members will 
be asked to elect officers for the coming year. 
Mr. William Edward Ballard, F.R.I.C., F.1.M., 
completes his term of office as President and 
Professor A. J. Murphy, M.Sc., F.1.M.. has been 
nominated to succeed him. Following this and 


any other essential business the Council has 
arranged a luncheon for members and _ their 
ladies and guests, in the same hotel. At 3 p.m. 


there is to be a discussion of a proposal that 
consideration should be given to the possibilities 
of an amalgamation within the next ten years of 
the main metallurgical societies concerned with 
processing metals, notably the Institution of 
Metallurgists, the Institute of Metals and the 
Iron and Steel Institute, all of whom, as will be 
seen from the above. are holding their annual 
general meetings in London in the next few 
weeks. 
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Industrial and Labour Notes 


Economic Survey 


Inevitably, a great deal of the informa- 
tion given by the Chancellor of the Exchequer 
in introducing his budget on Tuesday was 
similar to that contained in the Economic 
Survey 1959 which was published last week. 
For, following the line of most of its pre- 
decessors, the survey is largely a review of 
economic affairs over the past twelve months. 
It puts on record the facts that in the first 
half of 1958 the current surplus on the 
balance of payments reached a record level, 
the reserves rose by one-third and there was a 
general steadying of prices. At the same 
time, output and employment fell slightly, 
mainly because of a decrease in exports and 
in stock-building. By about the middle of 
the year, the survey says, it became clear that 
some increase in home demand was needed to 
combat the “* down-turn ” and that it could 
safely take place without endangering the 
external finances or putting pressure on 
prices. Accordingly, the Government took 
a series of steps designed to raise home 
demand and thus to encourage the resump- 
tion of economic growth. 

Dealing more specifically with the United 
Kingdom's economy, the survey notes that, 
from the third quarter of 1957 to the third 
quarter of 1958, industrial production fell by 
3 per cent ; it began to recover in the fourth 
quarter of last year and by December had 
risen to just above the level reached in 
December, 1957. During last year as a 
whole, industrial production was about | per 
cent lower than in 1957. The survey goes on 
to say, however, that there was little change 
from 1957 to 1958 in the production of the 
engineering and allied group of industries. 
An increase of |! per cent in the output of 
the motor-car industry, to meet the rising 
home demand for cars and increased exports, 
was one of the factors which maintained 
production in 1958. Another was_ the 
recovery during the fourth quarter of the 
output of many engineering consumer goods, 
which followed the removal of hire purchase 
restrictions ; mainly for that reason the 
output of radio and other apparatus was 
about 5 per cent higher in 1958 than in 1957. 
On the other hand, the output of a range of 
miscellaneous metal goods and engineering 
components was lower than in 1957. The 
expansion associated with an increase in 
consumer demand was offset by a slight 
decline in the general level of activity in the 
much larger sector of the engineering indus- 
tries which is concerned primarily with 
capital goods. This decline followed a period 
of expansion which had been continuous 
since 1953. The volume of uncompleted 
orders on hand, the survey adds, was falling 
throughout 1958. 

In the aircraft industry, output was slightly 
lower in 1958 than in 1957. It is noteworthy 
that there was an increase of about one-third 
in exports, but that was more than offset by 
a decrease in output against United Kingdom 
defence orders. The total of orders held by 
the aircraft industry at the end of 1958 was 
little different from a year earlier but a 
substantial proportion of those orders was 
for aircraft scheduled for delivery a consider- 
able time ahead ; consequently, the survey 
observes, there is likely to be a further 
contraction in the size of the industry. The 
output of the United Kingdom’s shipbuilding 
industry in 1958 was much the same as in 


1957 ; 
merchant ships completed for overseas 
owners, but an increase in ships for owners in 
the United Kingdom. Orders on hand at 
the end of last year represented an average 
of three years’ work for the shipbuilding 
industry as a whole, but many smaller firms 
and those building only dry cargo vessels 
were coming to the end of their orders, while 
the large firms and those building tankers 
had orders for up to five years ahead. 


British Exports to North America 


The Board of Trade has published 
some details about the extent of the United 
Kingdom’s export business with North 
America during 1958. It emphasises that the 
year was one of “ sharp industrial recession 
and only partial subsequent recovery in 
North America.” Against that background, 
the Board of Trade says, the further sub- 
stantial increase in exports to the U.S.A. and 
the maintenance of exports to Canada was a 
notable achievement. From 1954 to 1958, 
Britain’s exports to the U.S.A. rose twice as 
fast as exports to Canada, the actual increases 
being 83 per cent and 43 per cent respectively. 
Nevertheless, it is observed, Canada was still 
one of this country’s most rapidly expanding 
markets in the period. 

Although the growth of British exports to 
the U.S.A. slowed down during the deepest 
part of the recession there, that is, from the 
fourth quarter of 1957 to the second quarter 
of 1958, it never really stopped. In the 
closing months of last year there was a 
renewed acceleration which brought the total 
increase for the year up to 15 per cent. In 
the first nine months of 1958, the rise was 
centred largely upon cars and aircraft and 
other exports declined in total. But in the 
final quarter of last year other British exports 
to the U.S.A. recovered, aircraft exports were 
maintained and there was a further advance 
in motor-car exports after a slight falling-off 
in the middle of the year. Compared with 
1957, two-thirds of last year’s increase in 
Britain’s exports to the U.S.A. was accounted 
for by motor-cars and one-fifth by aircraft. 
Increases were also recorded for non-ferrous 
metals and some electric and non-electric 
machinery and, following declines in 1957, 
there was some recovery in chemicals, plate 
and sheet glass, cycles and iron and steel. 

As to Canada, the Board of Trade says, 
‘exports owed even more to cars and air- 
craft in 1958 than did exports to the U.S.A.” 
Exports of British cars rose by two-thirds 
and aircraft exports were nearly quadrupled. 
Other exports to Canada which showed 
continued improvement last year were those 
of chemicals and tractors. 


Britain’s Telephones 


Speaking at the annual meeting of 
Ericsson Telephones, Ltd., on April 3, the 
chairman, Sir Harold Wernher, Bt., expressed 
regret that the British Post Office had been 
compelled to curtail its programme of capita! 
expenditure. It had resulted, he said, in the 
cancellation of some contracts already placed 
and restraint in the placing of new ones. 
This had intensified competition in the 
remaining markets, Sir Harold commented, 
and had resulted in many cases in unremu- 
nerative prices. If one looked at world 


there was a fall in the tonnage of 


telephone statistics, there seemed little sup- 
port for the change of policy. Out of 
118 million telephones in the world, less 
than 7,500,000 were in the United Kingdom 
and there were twelve countries with a 
greater telephone density. Not only was there 
this lower density, Sir Harold added, but in 
this country there was much less use of the 
telephone. 

He went on to suggest that the backward- 
ness was due largely to the severe limitation 
of publicity to which “ this great service ” 
had been subjected in the past. Surely, he 
urged, the time had come when the Post 
Office should again embark upon an energetic 
and sustained campaign to popularise the 
telephone service. The Government’s war- 
time pressure urging people to use the 
telephone less had proved, Sir Harold 
thought, too successful and lasting! The 
last published accounts of the Post Office, he 
continued, showed a surplus of £5,300,000 
on the telephone account but that was after 
depreciation of telephone plant had been 
raised from £29,000,000 to £45,300,000. 
Instead of depreciation being calculated on 
the actual cost of the plant, it had been 
changed to current replacement values despite 
the fact that much of the plant would not 
need replacement for very many years. This 
extra charge of £16,300,000 a year against 
subscribers, Sir Harold observed, was in his 
view unnecessary and could not fail to 
discourage demand for the telephone service. 


Safety and Health in Shipbuilding 


The Minister of Labour, Mr. lain 
Macleod, has published a statutory draft of a 
new code of special regulations to replace the 
Shipbuilding Regulations, 1931. The draft 
regulations, entitled ** Shipbuilding and Ship- 
repairing Regulations,” relate to repair and 
construction work carried out in hcrbours 
and wet docks (which is not subject to the 
1931 regulations), as well as in shipyards and 
dry docks. It is explained that the purpose 
of the regulations is to safeguard the health 
and promote the safety and welfare of 
persons employed in the shipbuilding and 
ship-repairing industries. Among the new 
provisions in the draft regulations are 
requirements as to the fencing of dry docks, 
the provision of guard rails on staging and 
precautions to be taken against explosions 
and fires on oli-carrying vessels. Provision 
is also made for the allocation of respons- 
ibility for the observance of each of the 
regulations. 

Preliminary drafts of the regulations were 
published in 1950 and 1958, and have been 
the subject of correspondence and discussions 
between the Ministry and interested organisa- 
tions, including the Shipbuilding Employers’ 
Federation and the Confederation of Ship- 
building and Engineering Unions. The 
publication of the statutory draft now pro- 
vides an opportunity for those concerned to 
consider the requirements and to raise any 
points they may have with the Ministry. 
Representations on the regulations should be 
addressed to the Secretary, Ministry of 
Labour and National Service, 8, St. James's 
Square, London, S.W.1, and must be 
received not later than May 15, next. The 
draft regulations, it should be added, are 
obtainable from H.M. Stationery Office, 
price Is. 5d. 
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Replacement of Bridge at Miilheim 


N account of the growth in traffic and the 

increased weight of road goods vehicles, it 
became necessary to replace the bridge over the 
River Ruhr at Miilheim, known as the “ Schloss- 
bruecke.” The old bridge, which is now being 
replaced by a modern and wider structure, was 
@ stone arch bridge dating from the early years 
of this century, with a 10m-wide roadway and 
two footpaths each 2m wide. As the site forms 
one of the principal crossing points on the river, 
with a daily traffic volume of 10,000 to 20,000 
vehicles and two lines of tramway, the narrow 
bridge constituted a severe bottleneck. More- 
over, for many years a weight limit of 18 tons 
has had to be imposed, with the result that 
much heavy goods traffic had to make a detour 
of several miles. 

A decision was therefore taken to erect a 
bridge with a 17-2m-wide roadway and two 
3-5m-wide footpaths ; vehicles of up to 60 tons 
were to be able to use the new bridge. An 
important problem was how to carry out the 
reconstruction without disrupting existing traffic. 
One proposal, for a prestressed concrete struc- 
ture, provided for the demolition of the bridge 
to one side of the centre line, and its rebuilding, 
followed by the same procedure at the other 
half. This would have involved confining the 
traffic for several months to a 7m-wide strip, 
which would have led to an almost insupportable 
degree of congestion. Besides, the method was 
not without risks of a technical nature. For 
these and other reasons, another design, pro- 
duced by Fried. Krupp Maschinen-und Stahibau 
Rheinhausen, was eventually adopted. 

The designer, Dipl.-Ing. H. Krosse, who, as a 
citizen of Miilheim, was thoroughly acquainted 
with local conditions, found a very favourable 
solution. The new bridge is being erected on 
temporary supports by the side of the old one. 
When it has been completed, traffic will be 
diverted over it, and the old bridge will be 
demolished. Subsequently, the new bridge will 
be moved laterally into the place of the other. 

The new Schlossbruecke is a composite design, 
with an approximately 150m long and 24 -2m wide 
concrete deck which is combined with a steel 
substructure consisting of two lines of box 


porary bulkheads at the ends, so that they could 
be combined into rafts and transported by river 
from Rheinhausen to Miilheim, where a floating 
crane set them up on temporary supports. This 
part of the work was carried out at the end of 
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The 400-ton diesel-electric floating crane ‘* Atlas’’ being towed to the Lake Maracaibo oilfields. 
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400-Ton Floating Crane for Lake 
Maracaibo 


Recently completed at the Verschure yard, 
Amsterdam, as the first of its kind to be built 
in Europe, the 400-ton diesel-electric floating 
crane “Atlas” a few weeks ago began its 


4700-mile voyage to the Lake Maracaibo oil- 
fields, where it arrived this week. Our illustration 
shows the unit being towed by the Dutch tug 
“* Barendsz-Zee.”” It 


will be employed by 





Compania 


Shell de Venezuela will use it for transporting a complete drilling floor and derrick from one foundation to 
another, or, in two lifts, a complete block station 


December last and the assembly took about 
one week to complete. At present, the deck is 
being concreted, so that the bridge will come 
into use during the summer, using temporary 





Two of the welded box girders for the Schlossbruecke composite road bridge at Miilheim (Ruhr). 


girders, two of which are shown in the accom- 
panying illustration. Covering three spans of 
just over 40m each and a short span of about 
15m, the eight steel girders together weigh about 
800 tons. They are of welded construction and 
were rendered buoyant by the addition of tem- 





For the 


river journey from Rheinhausen to Miilheim, the girders were made waier-tight by the addition of 
temporary bulkheads 


approach ramps. The old bridge will then be 
demolished and the pylons and supports will be 
rebuilt, a process which is expected to take two 
months. Finally, traffic will have to be inter- 
rupted for about forty-eight hours, while the 
new bridge is moved laterally into position. 





Compania Shell de Venezuela for transporting 
in one lift complete drilling floors together with 
derrick, including all equipment and drill pipe 
racked in the derrick, from one foundation to 
another. The rigging down and up of the derrick 
and other equipment for transfer will then no 
longer be necessary. 

It will also be possible to move, in two lifts, a 
complete block station including two 1000/1500 
barrel tanks, six oil and gas separators, and up to 
Six pipeline delivery pumps. This will eliminate 
the present system whereby these lake installa- 
tions are fabricated on land, then partially dis- 
mantled and moved to the lake location for 
re-erection. 

The mover comprises a pontoon measuring 
130ft in length and 72ft wide, in which is mounted 
an “A” type crane capable of a 400-ton lift. 
Each of the two jibs has two lifting tackles of 
120-ton capacity, each of which can be used inde- 
pendeatly in any combination. Four tackles, 
each designed for a load of up to 24 tons, will 
control the sideways movement of the load. 
The winches are powered by 110 h.p., d.c., 
electric motors supplied from diesel-driven 
generator sets. A single operator will handle the 
entire installation from a control panel. 


Water Research in Sweden 
In 1954 the Swedish Royal Academy of 
Engineering Sciences (IngegeniOrsvetenskaps- 
akademien) set up a committee to investigate 
with which 


urgent water-research problems 
Sweden—like most modern countries—is faced 
to-day. The investigation has now resulted in 


detailed proposals for organising and financing 
an intensive research programme. It has been 
found that a large number of institutions and 
laboratories are capable of undertaking work on 
problems connected with “* water protection.” 
What is needed, however, is to train more scien- 
tists, toenlarge the capacity of existing laboratories 
and to improve co-ordination of research work. 
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The Academy therefore proposes that more 
money be allocated for water research and that 
special grants be made through the State Council 
of Technical Research (Statens Tekniska Forsk- 
ningsrad). It also proposes the establishment 
of an executive institution with a secretariat, 
which would be known as ** The Water Research 
Committee.” 

This organised research, according to the 
Academy, should be financed by means of a 
special levy on consumers, based on measured 
water consumption, a method which is already 
being successfully applied in the Swedish build- 
ing trade to finance building research. 

Municipal water works in Sweden are at 
present distributing about 400 million cubic 
metres of water a year. If a similar levy were 
extended to industrial consumers, who use about 
three to four milliard cubic metres a year, this 
would, of course, help even more to promote 
research. However, it is proposed that the 
1,000,000 kronor to be obtained from the 
more limited levy should be spent as follows : 
300,000 kronor to go to the technical secre- 
tariat of the Water Research Committee ; 
350,000 kronor to be distributed in scholarships ; 
and the rest to be used by the State Council of 
Technical Research. 

The Academy points out that large sums are 
already being spent every year in Sweden to 
solve water problems and that further big 
amounts will have to be spent during the next 
few years. Many attempts to solve water prob- 
lems are still based on over-simplified theories, 
which result in a waste of money. As far as 
water hygiene is concerned, there is still much to 
be learned, e.g. about the risk of infection from 
swimming pools. Increasing consumption of 
water has in many cases resulted in local short- 
ages and caused water to be brought from far 
afield. Scientific research into natural water 
resources could therefore save much money. 


1.A.E.A. Signs Uranium Deals 


With the signing of two agreements in Vienna 
on March 24, the International Atomic Energy 
Agency assumed its major role as a supplier of 
nuclear materials for peaceful activities to be 
carried out under its standards of health and 
safety and its safeguards against military use. 
Under one of these agreements, Japan is buying 
3 tons of natural uranium from the Agency 
for use in a 1OMW research reactor—the first 
purchase of nuclear fuel by a country through an 
international organisation. 

The uranium to be supplied to Japan will be 
secured by the Agency from Canada. An agree- 
ment between I.A.E.A. and Canada lays down 
that the latter will furnish to the Agency, free 
of charge, between 3000kg and 3200kg of 
natural uranium according to certain specifica- 
tions, which relate, among other things, to the 
size of billets, density, surface conditions and 
chemical purity. Samples are to be taken from 
each ingot for chemical analysis and other 
scientific measurements. 

1.A.E.A. will sell the material to Japan at 
35-50 U.S. dollars per kilogramme which includes 
the Agency’s handling charges. The- 1.A.E.A. 
Board of Governors has specified the safeguards 
that are to be applied initially, pending the 
adoption by the Agency of general safeguards 
procedures. These initial safeguards provide, 
among other things, for the supply by Japan of 
technical details about the project, submission 
of periodic reports and the sending to Japan of 
1.A.E.A. representatives who will make their 
first visit to the reactor when it is about to 
become critical. 


Thermal Power Plant for Stockholm 


A thermal heat-and-power plant is at present 
nearing completion at Hasselby, on Lake Malar. 
It will supply 60,000 Stockholmers of the western 
suburbs with heat and hot water, and provide the 
city with 80MW of electric power. This gives it 
the largest electrical output of any such com- 
bined plant in Sweden. At the station are being 
installed three steam boilers made by AB 
Svenska Maskinverken and three STAL steam- 
turbine units coupled to ASEA _ generators. 
Output will be up to 150 million k/cal. per hour. 
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Most of the remaining equipment is also of 
Swedish manufacture, including the electro- 
filtering plant, claimed to be 97 per cent effective. 
The plant will run on coal or oil. The coal is 
stored partly below sea level, the submarine 
storage being walled in by embankments of rock 
and by concrete caissons, which also constitute 
quays for discharging fuel brought by sea. The 
coal storage site can hold 100,000 tons, and the 
oil cisterns which have been blasted out of the 
rock foundations are for a total of 30,000 cubic 
metres of liquid fuel (250,000 barrels). Average 
annual consumption is estimated at some 
80,000 tons of coal or 50,000 tons of oil, but this 
is liable to large fluctuations depending on the 
demand for power and heat, which in its turn 
is related to climatic conditions. 

The hot water distribution system has to take 
into account the distances to be covered and the 
severe climate of Sweden for several winter 
months. The iron pipes are insulated by a layer 
of cellular concrete and protected by a further 
layer of conventional concrete. On its way to 
the consumers the water, which will have an 
initial temperature of 75 deg. to 120 deg. Cent., 
depending on the outside temperature, will in 
some cases traverse up to 45km. Nevertheless, 
it is estimated that the heat loss wi!l be no more 
than an average 5 per cent per annum. Among 
the buildings supplied with hot water will be the 
new centre of the Swedish State Power Board 
now under construction at Racksta, about 4-5km 
away from the new thermal station. This is 
claimed to be the largest office building of 
Northern Europe. 


Road Surface Slab Construction 


Important savings in time and in the number 
of workmen required are claimed for a method 
of road construction developed by Dr.-Ing. 
O. Winternitz, of the Works Department of 
the City of Stuttgart. Our illustration shows a 
construction site where the old surface is being 
replaced by concrete slabs. These have an area 
of 4:5 square metres and weigh 2 tonnes. Rein- 
forced with steel matting and cast in concrete to 
Specification B300 (tensile strength in bending, 
55kg per square centimetre), the slabs are calcu- 
lated to carry a heavy lorry with 10 tonnes 
axle pressure, with an impact factor of 1-4. 

As may be seen, the slabs are placed on a 
levelled sand base by means of a mobile crane 
here a Demag 2:5-ton crane is being used—by 
means of a sling attached to three lugs incor- 
porated in the slab. This method of attachment 
leaves the edges free, the slab cannot slip off, 
and there is less danger of accidents and damage 
to the concrete. As the illustration shows, 





A mobile crane places 2-tonne, tongued-and-grooved 

concrete slabs on a levelled sand surface, with the 

aid of special lifting lugs in the slab. About 100 
slabs can be placed in a day 
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the units are staggered and interlock at the 
tongued and grooved edges. Afterwards, the 
joints are grouted and the slabs coated with 
bitumen. At the site described, up to 100 slabs 
were placed in a day. It is stated that no 
specialist knowledge is required of the workmen. 


Transistorised Dictating Machine 

The fully automatic dictating machine 
** Stenomatic,”’ made by Grundig Werke, Fiirth, 
Bavaria, has now been completely transistorised, 
the resulting advantages being quoted as increased 
robustness and reliability, immediate starting, 
less current consumption, and less evolution 
of heat. The machine produces magnetic record- 
ings on sheets of foil. In its transistor version it 
uses a printed circuit in the amplifier section. 
Among the innovations may be mentioned a 
warning buzzer signal which sounds fifteen 
seconds before the end of the recording foil is 
reached, and is followed by the continuous end 
signal. The equipment can be used with an 
automatic switch which starts the machine as the 
speaker commences. If no speech is received for 
one to two seconds, the recorder stops again. 
With a response time of 8 milliseconds, the starter 
is stated not to suppress any significant part at the 
beginning of the first word. For recording 
incoming and outgoing telephone calls, Grundig 
has produced an adapter which can be directly 
connected to the telephone cable. 


Utrecht Spring Fair 


At this year’s International Spring Trade Fair 
in Utrecht (Netherlands), Great Britain is being 
represented by 264 firms, seventy-nine taking 
part in the consumer goods fair (March 9 to 14), 
and 185 in the technical fair (April 15 to 24), at 
which British exhibits will consist principally 
of electrical equipment and installations, raw 
materials and semi-processed parts. A total of 
2800 companies from twenty-seven countries are 
utilising an area of 500,000 square feet of stand 
space. 

The technical fair, which will be held from 
April 15 to 24, contains 1375 exhibits, of which 
462 are from Dutch firms, and covers the 
following groups :—Electrical equipment and 
installations ; machinery, tools and equipment 
for the metalworking industry ; raw materials 
and semi-processed parts ; miscellaneous indus- 
trial machinery and apparatus ; transmission 
equipment and gearing ; air conditioning and 
ventilating treatment ; burner atomiser motors, 
boilers and engines ; woodworking machinery, 
tools and equipment. There will be a large section 
devoted to shipbuilding, which will feature no 
less than 300 exhibits by Dutch and foreign 
manufacturers. 


Fourth Symposium on Applied 
Research 


During the period March 17-20, the Fourth 
Symposium for the Administration of Applied 
Research was held in Milan. The meeting, 
organised jointly by the European Productivity 
Agency of O.E.E.C. and Italian scientific and 
technical societies, was attended by about 100 
scientists from twelve European countries, the 
U.S.A., and Canada. Problems discussed 
included ways to make better use of existing 
facilities for research, co-operation in research 
of public or collective interest, industrial research 
of general interest, the role of research associa- 
tions and co-operation in research in industry. 

Recommendations included wider government 
support for research associations, as in the 
United Kingdom, and the organisation by E.P.A. 
of centres which would co-ordinate the work of 
all members and exchange information to avoid 
duplication. The fact was stressed that there 
was a large quantity of scientific information 
available in large firms which these firms would 
be ready to put at the disposal of smaller business 
enterprises if this could be done without causing 
them additional work. It was also suggested 
that steps might be taken to exploit the possi- 
bilities of common use of scientific research. 
Applied research presented very complex prob- 
lems and the importance of the investments 
involved made it necessary to ensure the collective 
use of equipment. 
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Aluminium Cellular Construction 


BY OUR AMERICAN EDITOR 


An interesting SOft span experimental highway 
bridge weighing only 11,300 Ib was recently 
designed and built by the Fairchild Engine and 
Airplane Corporation, of Hagerstown, Maryland, 
and has been undergoing tests at the Fritz 
Engineering Laboratory of Lehigh University. 
The Fairchild aluminium bridge represents the 
efficient design of a bridge structure, based on 
proven aircraft principles, fabricated of thin 
gauge aluminium alloy, and utilising mass 


advanced technology for its use in the particular 
field. Having selected an aluminium alloy which 
inherently possesses the optimum in corrosion 
resistant properties, it appears obvious that an 
aircraft producer could best handle the pro- 
gramme based on his long experience in the 
design and fabrication of that material. The 
particular aluminium alloy selected for this 
bridge was “ 6061-T6,” an alloy with a yield 
strength similar to that of steel, but having only 


Fig. 1—Test installation of the Fairchild aluminium bridge at Lehigh University with Amsler pulsating 
jacks applying cyclic loading 


production techniques that can prove more 
economical than conventional structures. This 
structure is shown in Figs. | and 2 going through 
a test programme at Lehigh University in 
Bethlehem, Pennsylvania. The University has 
now completed tests including static tests to a 
value in excess of 400 per cent design load, and 
cyclic tests of over 1,500,000 repetitions of loads 
varying between design and 150 per cent design 
load 

This new bridge concept was invented and 
designed by a group headed by Harry J. Kahn, 
of the Fairchild Engine and Airplane Corpora- 
tion The entire testing programme was a 
group effort, including participation by the four 
principal American aluminium — concerns, 
Aluminum Company of America, Kaiser Alumi- 
num, Olin Mathieson and Reynolds Metals. 
The U.S. Bureau of Public Roads also aided this 
programme, both financially and technically. 
The correlation of test results with empirical 
calculations has provided the Bureau with the 
necessary information to establish a design 
criteria permitting adoption of this configuration 
and material to any Federal road-building pro- 
gramme. 

The philosophy behind the design and engineer- 
ing of this structure warrants particular attention. 
Since most of the design load on any bridge is 
constituted by its own structural deadweight, 
weight-saving due to efficient design in light- 
weight materials has a most pronounced effect 
on the tonnage of material necessary. A mere 
material substitution, as has been done in the 
past, would not have proved economical, since 


the configuration would not take advantage of 


the properties available. It is required that the 
design concepts employed be those that pertain 
to the particular alloy, incorporating the most 


one-third the weight of steel. This alloy offers 
exceptional corrosion resistant properties, and 
can be economically produced in thin gauge 
plating as well as intricate extrusions, thereby 
reducing material requirements, weight, connec- 
tions and field installations. Considerable 
research led to the selected configuration which 
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is semi-monocoque, based on the use of a thin 
shell supported by a network of stiffening 
members. Due to the structural continuity of 
cellular design, a bridge of extreme torsional 
rigidity results. Regardless of load placement, 
every pound of structure must aid in supporting 
that load without the necessity of diaphragms or 
a heavy concrete roadway slab to act as the 
distributing media. The bridge itself has large 
triangular hollow beams running lengthwise. 
These beams are mounted on their inverted 
apices, and are bolted together at their upper 
corners, thereby forming the required con- 
tinuous roadway. The bottom plating assemblies 
tie the inverted bases together, completing the 
monocoque structure. The amount of beams 
used depends upon the number of traffic lanes, 
spans and loading for the particular structure. 

Monocoque theories are based on the tor- 
sional properties of cellular structures. In stress 
analysis the equations for the shearing stress and 
angle of twist resulting from the applied torsion 
on a cantilevered tube are expressed as : 

{,=Trilp 
where /, is the resulting shear stress produced 
by a torsional moment J on a tube of radius 7 
and a polar moment of inertia /,. In addition, 
the angle of twist 6 resulting from a torsional 
moment 7 over a given cantilevered length L 
of a tube, the polar moment of inertia of which 
is /, and modulus of rigidity G, may be expressed 
as 

0=TLl,G. 


At this point is introduced the new concept of 
shear flow or running shear g which is merely 
the shear stress /, times the plating thickness /. 

Next, these equations are modified for the 
triangular beam as employed in the Fairchild 
aluminium bridge. Theory is first established 
for a single cell, as shown in Fig. 3. A triangular 
beam is acted upon by a torque 7 and held in 
equilibrium by internal shearing stresses. The 
section is assumed free to warp ; thus there are 
no longitudinal stresses in the direction which 
tend to resist any warping of the section, and the 
general shape is assumed to remain constant. 
Since the basic equations of statics assume all 
forces and moments to be in equilibrium, the 
shear flow g must be constant around the peri- 
phery. Considering a small element of the 
shell d/ acted upon by a differential shear flow 
force dg, then at a moment arm r from an assumed 
reference point O, the element area produces a 
moment : 


dM ~(dq cos a)r. 


Writing the shear flow force dq in terms of sheat 
Stress, thickness and differential element length, 
the differential moment is then : 


dM=f,.t.dl.s 


- COS &. 


Fig. 2—Bridge installation loaded with steel slabs in static test involving 400 per cent of design load 
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Fig. 3—Analysis of single cell 


Again, the differential length d/ may be written 
in terms of the moment arm r and segment angle 4 
thereby reducing the equation to : 


dM=f,.t.r®. dd. 


Finally, the areas subtended by the differential 
length d/ from point O is : 


dA=r(rdd) 2 
The increment moment equation is reduced to 
dM =f, .t.(2dA). 


Summing the various elements around the peri- 
phery and developing the total moment M or 
applied torque T is : 


T=f,.t.2dA=2f,.t. Aor T=2Agq. 


Next the equations of twist are developed. 
Considering a unit square cut from the preceding 


f.t-q fst-q| | 
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Fig. 4—Analysis of unit square 


figure, as shown in Fig. 4, the shearing force on 
any edge of the square is : 


q=fe.t. 

and the shear deformation 
8=f/G. 

he differential work thus performed is : 
dW=f,.t.(8)/2=f¢ .1/2G. 

As determined previously, 
T=2f,.t 

thereby reducing the differential work done to : 

dW -=T*/8t . A? 


or the work performed by the entire cross section 

to: 
W=T?* . p/8t. A?.G 

where p is the total length of the perimeter. 

Work may also be defined by twist as : 

W—T86/2. 

Equating the two work expressions yields : 
0=Tp/4A? .t.G. 


The term 4A?. t/p is referred to as the torsional 
constant and when applied to a shell structure of 


THE ENGINEER 
variable thickness, it is modified to the integral 
equation of 

4 4*/ |(dp ‘) 


Hence the twist of an enclosed cell may be 
determined from the equation : 


GO af(ap 1)/2A. 


Having determined shear flow and twist equations 
for a single cell system, the same equations may 
be employed in a_ multi-cell configuration. 
Considering two cells of the bridge, as shown in 
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Fig. 5—Analysis of two-cell combination 


Fig. 5, the torsional moment about some assumed 
point O may be written as : 


T= 29, . Ay+ 24. Az. 


The twist equation may then be applied to each 
cell. Finally, for elastic continuity, the twist of 
the two cells must be equal, thereby supplying 
the necessary equation to solve this indeterminate 
structure. Hence, an external loading concentric 
to one cell is by necessity eccentric to the 
remainder of the structure, requiring the entire 
cross section to contribute resistance in accord- 
ance with the derived twist equations. 

The overall bridge structure is designed as a 
composite beam, the concrete roadway slab 
acting in conjunction with the aluminium struc- 
ture to resist live and impact loads. The slab is 
cast directly upon the upper aluminium plates, 
thereby eliminating the requirement for expensive 
wood forms and falsework. Three separate 
questions arise from this design aspect, as 
follows : 

(a) What is the behaviour of aluminium alloy 
in contact with wet concrete and what of the 
corrosion of the aluminium ? 

(6) How is shear transferred between the 
roadway slab and the aluminium structure ? 

(c) How is the large variance in the coefficient 
of thermal expansion between aluminium and 
concrete accounted for ? 

Answering each question separately and in 
order, the compatibility of aluminium with 
construction materials has received considerable 
research in the past by the American aluminium 
industry with the acceptance of aluminium as a 
structural building material. Non-metallic road- 
building materials, when wet, may cause corrosion 
of metals by chemical action, by differential 
aeration effects and by supporting galvanic 
attack between dissimilar metals. Many such 
non-metallic building materials are alkaline 
because they contain Portland cement, lime, 
magnesium compounds or asbestos. The resist- 
ance to corrosion of aluminium alloy is attributed 
to a thin, invisible oxide coating that develops 
naturally on their surfaces, this film being forti- 
fied by the formation of additional hydrated 
aluminium to increase its resistance to the new 
environment. Alkaline solutions which tend to 
dissolve the existing oxide coating and attack 
aluminium develop other kinds of protective 
films in the process, forming a highly resistant 
barrier against further attack. Such attack is 
only superficial or mild surface etching, with 
most of the attack occurring during the initial 
stages of exposure. Laboratory tests were con- 
ducted varying the location of aluminium with 
concrete, the relative proportions of concrete 
and aluminium, the moisture retention and the 
galvanic effects. The measured depth of attack 
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during the setting period of the concrete was less 
than 0-O0lin, the depth after twenty-seven years 
being less than 0:005in. The effects of galvanic 
couples in concrete between aluminium alloy 
and reinforcing steel in close proximity of each 
other resulted in only minor, negligible corrosion 
regardless of size or spacing. 

The question of shear transfer between 
aluminium and concrete is best answered by 
referring to the recent tests of the University of 
Illinois on channel shear ties. All shear transfer 
was designed in accordance with this published 
literature and based on a minimum factor of 
safety of 54. 

Differences in the thermal expansion of 
aluminium and concrete, a problem not present 
in steel structures, is solved by the placement of 
thermal beams, running the full width of the 
structure, in the region of the end bulkheads. 
These beams react the entire thermal loading, 
producing longitudinal force and additional 
moment between aluminium and concrete. 

The Fairchild aluminium bridge, because of 
its structural lightness, is easily transported from 
shop to erection site. Once at the site, lighter 
erection equipment is required to install the 
structure on the abutments. Even the abutments 
may be somewhat reduced since the weight to 
be supported is lowered. The time to erect the 
bridge, ready for the pouring of the concrete 
deck, becomes a matter of hours as experienced 
at Lehigh University. It is now possible to 
install a bridge completely ready for traffic 
service, in eight to nine days, using an early 
strength concrete. At sites where soil conditions 
are poor for supporting heavy loads, the quan- 
tity of pilings may be reduced because of the 
lighter structure. Under extremely adverse soil 
conditions, piers may be eliminated in the case of 
continuous spans, since this configuration is 
available in greater lengths than possible with 
conventional materials and configurations. This 
bridge structure is adaptable to almost any 
terrain geometry whether the bridge be inclined, 
skewed, super-elevated or built on a curve. 
Simple variations in the aluminium beams and 
the concrete deck will provide these conditions. 

Once the bridge had been designed, the U.S. 
Bureau of Public Roads advised that a recog- 
nised independent testing facility be selected to 
appraise this new approach in bridge engineering 
and also to ascertain the behaviour of this 
structure upon repeated service conditions. This 
testing programme was conducted at Lehigh 
University and is believed to be the most exten- 
sive ever performed on a complete highway 
structure. This testing facility is also in posses- 
sion of the necessary special testing equipment, 
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STRESS DISTRIBUTION. 
Fig. 6—Comparison of calculated and test results 


such as Swiss Amsler jacks, capable of produc- 
ing repeated loading at a rate of 250 to 500 cycles 
per minute under loads of as much as 50 tons. 
The test structure was designed to an “ H15-44 " 
loading, of the American Association of State 
Highway Officials (A.A.S.H.O.), having two 
12ft lanes and being SOft in span. It complied 
with all the rules and regulations set forth in the 
A.A.S.H.O. specifications. The particular gec- 
metry selected was due to the limitations of the 
available testing equipment, and the loading and 
width required a five-cell structure. The tri- 
angular beams were fabricated of 0-981in thick 
aluminium while the bottom plate was 0-125in 
thick. Testing was both static and dynamic, and 
will assure structural integrity over a predicted 
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life span in excess of 150 years of service under 
increased traffic burdens. Upon the completion 
of this testing programme, there were no visible 
signs of any deformation or distortion of the 
structure due to this unprecedented loading 
schedule. 

Exceptionally good agreement was experi- 
enced between the empirical calculations result- 
ing from the methods previously outlined, and 
those recorded during the tests. The three cal- 
culations where correlation was sought were in 
bending stress, deflection distribution and shear 
distribution throughout the lateral cross section. 
As shown in Fig. 6, the bending distribution by 
calculation and testing are almost identical, there 
being a 4 per cent variation between them when 
the entire slab is effective. Similarly the calcu- 
lated and tested deflection curve is also coinci- 
dent ; here the variation is 4 per cent. Finally 
the shear distribution is within testing accuracy, 
with only 12 per cent variation on any particular 
member. However, since the webs are designed 
by the highest loaded one, the design variation is 
only | per cent. These results are based on the 
recording of 140 strain and other types of gauges. 
The very close agreement between theoretical 
and test values now provide the Bureau of Public 
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This quantity includes only 
structures for inter-State expressways ; adding 
to this the required primary, secondary and 
urban traffic bridges would bring the total to 
some 350,000 new or reconditioned*bridges. 


next eleven years. 


400kVA Flash-Butt Welding Machine 


A NeW flash-butt welding machine for the 
continuous end-to-end fastening of flat wide 
strip stock has been announced by Sciaky 
Brothers, Incorporated, of Chicago, Illinois. 
This machine is often referred to as a skelp 
welder and is used in various mill and process 
operations. Its most common use is associated 
with plating, pickling, stamping, forming and 


other operations where a continuous feed of 


strip stock is essential. Looping pits are some- 
times used to take up the slack during a weld 
interval. In a matter of seconds a high-strength 
weld is made which is as strong as the parent 
metal. The machine also shears off flash particles 
so that a continuous flush surface is maintained. 
This so-called “* BPW.3-400H”’ machine is 
designed for flash-butt welding hot rolled, low 
carbon steel ranging from 0-060in to 0-200in 
in thickness and from 12in to 22in in width. 


Sciaky *‘BPW.3-400H”’ flash-butt welding machine for continuous fastening of strip stock 


Roads with the data necessary to establish a 
design criteria, permitting the adaptation of the 
Fairchild aluminium bridge to any road-building 
programme. 

It is recognised that the Fairchild bridge will 
result in considerable standardisation which has 
long been sought by the Bureau as an important 
aspect of economy. A bridge of this type will 
become an “ off-the-shelf’ item thereby elimin- 
ating much of the engineering and design 
expenses present to-day. Having a fully tested 
structure, and having approved design criteria 
available, an extensive selling campaign has been 
inaugurated, demonstrating the advantages of 
this structure to the highway departments of the 
fifty States. Since the fabricating equipment is 
inexpensive and highly mobile, shop sites may 
be rented in any location that can support a 
sufficient production rate ; the skills involved in 
fabrication are simple, thereby permitting manu- 
facturing establishments to be staffed by local 
labour which, in turn, will provide employment 
in the area where the bridge is to be erected. It 
is expected that the bridge will prove to be more 
economical than conventional structures, even 
in initial cost, when a sufficient quantity is 
produced for particular spans. 

The importance of the bridge development is 
very significant in view of the Federal Highway 
Act of 1956 which provides for the construction 
of more than 60,000 highway bridges during the 
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The upset force of the machine is adjustable 
to a maximum of 90,000 1b, while clamping 
force is adjustable to a maximum of 135,000 Ib. 
Maximum platen opening is 8in, and the flash- 
ing action is accomplished by means of the right- 
hand platen. The secondary or welding current 
is obtained from air-cooled welding transformers, 
rated at 400kVA at 50 per cent duty cycle. 
Silicone insulation of adequate section is used to 
minimise heat loss. Heat control, as well as 
post-heat, are provided in the machine. Trans- 
former tap switches offer thirty-two steps of 
heat regulation. Secondary current is provided 
to both ends of the lower die to ensure uniform 
heating in the weld area. 

The outgoing strip is located against the 
positioning or gauging bar in the initial die 
spacing, and the left-hand platen positioning 
cylinders properly locate the edge of the strip. 
Then the left-hand clamp is initiated. The 
incoming strip is located against the gauging 
bar and the edges aligned similarly to that of the 
left-hand platen, and then the incoming strip is 
clamped. After clamping, the gauging bar is 
retracted from between the ends of the strips by 
means of a hand push button. Another push 
button starts the welding operation. The flash- 
ing cam advances the right-hand platen rapidly 
to close the gap between strip ends and then 
starts the flashing action. During the flashing 
time a high current at low voltage causes the 
strip ends to glow and reach a plastic state. An 
upsetting action then forces and fuses the ends 
together. Upsetting is initiated by an adjustable 
limit switch which is actuated by the flashing 
cam. The limit switch operates a large-orifice 
valve which rapidly exhausts the metered air on 
the lower side of the flashing cylinder. When 
the metered air is exhausted, very fast upsetting 
takes place due to the pre-loaded air pistons. 
The limit switch also initiates the upset current 
timer, which controls the duration of the upset 
current flow. The change from flashing current 
to upsetting current is accomplished without 
interruption. After upsetting and an adjustable 
hold time, the clamps are released and the lift 
rollers raise the strip above the level of the lower 
dies. The platen returns to its initial position, 
and the welded strip passes through the welder 
to the plough shear where the flash particles are 
removed. A push button initiates the gauging 
bar, and brings it to its position in the initial 
die space for the next operation 


Double Carriage Production Centre 
Lathe 


A NEW production lathe, designated the 
Model “‘20-H Mona-Matic”’ has been introduced 
by the Monarch Machine Tool Company, of 
Sidney, Ohio. This machine is a fully automatic 
double carriage turning machine, with a 60 deg. 
** Air-Gauge Tracer ’’ controlled front tool slide 


Monarch ‘‘20-H Mona-Matic’’ double carriage centre lathe for automatic cycle operation 
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A variety of automatic cycling arrangements 
provides high productiveness and versatility, and 
the lathe has a hydraulically powered front 
carriage and rear slide. The machine is available 
in 18in, 30in and 42in centre distance. The 
swing over the bed is I5in ; over the front slide 
and the rear slide ways it is 8in. The bed ways 
are flame-hardened and ground. A two-speed 
main drive motor is applied to the helical-geared 
headstock equipped with power clutch and brake. 
Eight spindle speeds are available by pick-off 
gears in each of three standard ranges. The 
tailstock has an air-actuated spindle and a 
heavy-duty, anti-friction centre. 
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Front carriage feed and traverse are accom- 
plished by a cylinder mounted in the apron 
Feed rates are infinitely variable from lin to 
40in per minute. Carriage traverse is at the 
rate of 200in per minute. The rear slide feed 
rate is 4in to 40in per minute (an adjustable 
positive stop controls the maximum slide travel) 
while traverse is at 90in per minute. The 
hydraulic power unit stands on the floor at the 
tailstock end of the machine. All cycle valving is 
manifold mounted, and compensated feed rate 
controllers at the front of the unit facilitate the 
pre-setting of each feed for the front carriage 
and rear slide. 


Continuous Casting Machine for 
Aluminium Strip 


te development of a high-speed machine for 
the continuous casting of aluminium and 
aluminium alloy strip has been announced by 
Lobeck Casting Processes Incorporated, of New 
York. Based on an installation now in full 
production at a factory of the Pechiney Company 
in France, the new machine was developed par- 
ticularly to offer a low-cost integrated production 
facility to consumers of narrow-width aluminium 
strip in such fields as impact extrusions, roll- 
formed sections, electric bulb bases, awnings, 
Venetian blinds and containers. With only a 


melting and holding furnaces charged with 
scrap and ingot metal. A launder connects the 
holding furnace with the casting machine and 
the metal flow rate is accurately controlled by a 
valve. The heart of the machine is a large wheel 
with a trough-shaped groove along its circum- 
ference. The depth and width of the groove 
determine the size of the “slab” to be cast. 
The groove is closed for casting purposes by an 
endless steel belt running along part of the 
casting wheel circumference and over three 
guide sheaves. The casting wheel and the belt 


DOUBLE COILER PINCH FLYING THICKNESS COLD ROLLING WATER HOT ROLLING CASTING 
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Fig. 1—Diagram of continuous casting and rolling installation for aluminium alloy strip 


modest capital investment, such strip consumers 
can now take the “do it yourself’ approach, 
performing their own melting, casting and rolling 
within one integrated operation. Compared to 
the conventional purchase of cold-finished strip, 
the new method offers the major advantages of 
lower raw material costs, process scrap recircula- 
tion, reduced metal inventory, faster strip 
availability and improved strip quality. 

The casting line is fed by a combination of 





Fig. 2—Grooved casting wheel with endless steel belt producing continuous 
aluminium alloy strip 


are subjected to intense water cooling, so that 
the liquid metal is fully solidified into a con- 
tinuous “ slab ’’ during its travel along the wheel 
circumference. A particularly sound metallur- 
gical structure is obtained as a result of this fast 
chilling action. 

Upon solidification, the “slab” leaves the 
wheel and feeds continuously into the adjacent 
two-high hot rolling mill, where it is subjected 
to a heavy bite. The resulting hot rolled strip 
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passes through a water cooling unit before enter- 
ing the two-high cold rolling mill, which provides 
a further heavy reduction. The thickness of the 
cold-finished strip is continuously measured by 
a “ flying micrometer,” and a flying shear cuts 
the strip whenever a full coil has been obtained. 
Double coilers equipped with collapsible drums 
are provided to ensure continuous operation of 
the line, with one coiler winding strip while the 
other is being unloaded. The entire processing 
line, from the casting wheel to the coilers, is 
electronically synchronised and centrally con- 
trolled from a console to obtain smooth opera- 
tion. Only three men are required to run the 
overall machine. 

In a representative installation, }in by 8in 
type ** 3003 °° (1-2 per cent manganese content) 
aluminium alloy strip is produced in 16in i.d. 
by 50in o.d. by 1300 Ib coils, at a continuous rate 
of about 4 tons per hour. For such applications 
aS impact extrusion coilers are not required and 
the cold rolled stock is fed directly into a blanking 
press producing slugs. To obtain thinner 
gauges of strip, the 4in stock is processed further 
in a tandem cold reduction mill capable of output 
speeds up to 1000ft per minute 


Advanced Materials Technology 


THE problems of nuclear energy, rocket pro- 
pulsion, and re-entry from above most of the 
atmosphere have called for engineering materials 
with a resistance to heat, erosion and corrosion 
beyond that of conventional materials. To 
disseminate information about the work of its 
research and development division in these fields, 
the Carborundum Company, Niagara Falls, 
New York, publishes a quarterly brochure 
entitled “‘ Advanced Materials Technology.” 
The current issue includes an illustrated survey 
of the feasibility of ductile ceramics, particular y 
for applications, such as nose cones, subject to 
severe thermal shock. (The coloured cover 
illustration shows a vehicle with wings of very 
low aspect ratio and a nose spike to engender 
separation and reduce the heat input.) It records 
that, as long as two years ago, Dr. Earl Parker 
of the University of California, announced that 
single crystals of magnesium oxide exhibit a 
ductility that could be demonstrated by bending 
at room temperatures. This work is regarded 
as in keeping with work so far published, which 
limits ductility in ceramics to tonic solids with 
the cubic crystal structure of NaCl. Thus, 
magnesium oxide is the only known refractory 
regarded as potentially ductile. At present, 
single crystals have been obtained only up to 
lin or 2in diameter and 6in long, by cooling a 
melt, but the possibilities of ductile polycrystalline 
shapes, or of hot pressing the material to theo- 
retical density and optical clarity, are held out. 

Copies of the brochure are available free of 
charge from the Carborundum Company. The 
address in Great Britain is Trafford Park, 
Manchester, 17 





Fig. 3—Double coilers with roller conveyors winding 1300 Ib coils of tin by 
8in aluminium alloy strip 
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Personal and Business 


Appointments 

Mr. L. Baitey has been appointed a director of 
United Steel Structural Company, Ltd. 

Mr. L. G. Warkins has been appointed director 
of the Asphalt Roads Association, Ltd. 

Mr. J. F. W. Compton has been appointed a 
director of Gardiner, Sons and Co., Ltd. 

THe Eart or Haspury has been appointed a 
director of Sondes Place Research Institute. 

Mr. R. N. HArpINnG has joined Metal Industries, 
Lid., as an assistant to the company secretary. 

Mr. K. L. Coomss has been appointed divisional 
manager of Webb Conveyors and Automation, Ltd. 

Mr. GeorGe WILLIAM DuNKLEy has been appointed 
a director of Westinghouse Brake and Signal Com- 
pany, Ltd. 

Mr. Tom Hessey, A.M.I.Mech.E., has been 
appointed sales engineer for the Brightside Foundry 
and Engineering Company, Ltd. 

Mr. G. Maurice Weis, A.M.L.C.E., M.I1.Mech.E., 
has been made a partner of the firm Livesey and 
Henderson, consulting engineers. 

PrRopucTION Toot ALLoy, Ltd., has announced 
that Mr. J. D. Turner has been appointed vice- 
chairman, and Mr. A. W. Laskey, sales director. 

THe Export Crepirs GUARANTEE DEPARTMENT 
has announced that Mr. Maurice Laing has been 
appointed an additional member of the advisory 
council. 

BrarrisH CENTRAL ELECTRICAL ComPANy, Ltd., 
announces that Mr. A. F. C. Williams has been 
appointed technical sales representative for the north 
western area. 

Mr. IAIN M. Stewart has been appointed chairman 
of Brown Brothers and Co., Ltd., on the retirement 
of Sir William Wallace from the chairmanship of the 
board of directors. 

Mr. CHAR es Caper has relinquished his engage- 
ment with Massey-Ferguson (Export), Ltd. to 
undertake a new appointment as export manager for 
Wright Rain, Ltd. 

THE MINIstRY OF HEALTH announces that Mr. W. E. 
Tatton Brown, deputy county architect of Hertford- 
shire, has been appointed chief architect in the 
Ministry of Health. 

Mr. S. L. Porrer, commercial manager of the 
Dunlop Rim and Wheel Company, has been appointed 
sales manager of Dunlop's agricultural and industrial 
division at Fort Dunlop. 

Tue Society oF CHEMICAL INDUSTRY has announced 
that Monsieur E. J. Solvay has been appointed to 
succeed Sir Robert Robinson as president at the 
annual general meeting on July 10. 

Mr. Ropert D. Hamer has assumed the post of 
chief executive officer for Aluminium Ltd.’s inter- 
national sales in Europe, Middle East and North 
Africa, with headquarters in Zurich. 

Mr. W. H. Camppett, M.LE.E., has assumed 
control of the transmission department, south- 
western division, Central Electricity Generating 
Board, following the retirement of Mr. S. Hoggart, 
M.L.E.E. 

LONDON TRANSPORT announces that Mr. W. W. 
Maxwell has been appointed principal executive 
assistant, with the title of divisional engineer * B,” 
in the department of the chief mechanical engineer 
(railways). 

THe PULSOMETER ENGINEERING ComPANy, Ltd.. 
announces that Mr. C. Moss has been appointed 
chief buyer in succession to Mr. H. V. Heather, who 
has retired after fifty-seven and a half years’ service 
with the company. 

THe MINISTRY OF TRANSPORT AND CIVIL AVIATION 
announces that Mr. G. R. Weir has been appointed 
principal surveyor for tonnage in succession to 
Mr. L. B. Hislop who has been appointed deputy 
chief ship surveyor. 

Mr. T. R. EARNSHAW has been appointed a director 
of Ferodo, Ltd., and Mr. J. P. McCormick has been 
appointed a director of Turners Asbestos Cement 
Company, Lid. Both companies are members of the 
Turner and Newall, Ltd., group of companies. 

Mr. RONALD C. Price has been appointed publicity 
manager of the Villiers Group of Companies. Mr. 
James H. Dobby has been appointed company reg 
tary of the Villiers Engineering Company, Litd., 
succession to Mr. Albert White, who has retired. 

Persow, Ltd., announces the appointment to its 
sales staff of Mr. K. Glensey, Mr. I. D. Cockerell and 
Mr. J. L. Rummins as technical representatives. 
Messrs. Glensey and Cockerell will represent the 
company overseas, whilst Mr. Rummins will be based 
in London. 


Mr. A. M. Luce has been appointed general 
superintendent of maintenance, under the direction 
of R. J. Burnside, director of operations and main- 
tenance, of the St. Lawrence Seaway Authority 
This appointment has been announced by B. J. 
Roberts, C.B.E., President of the Authority. 

NORMAND ELECTRICAL Company, Ltd., and Neco 
GeaRED Motors, Ltd., announce that Mr. L. G. 
Orriss has been appointed sales representative for 
London and the Home Counties (except Kent and 
Essex), and Mr. W. A. Shufflebottom has been 
appointed sales representative for Lancashire, York- 
shire and Cheshire. 

PLessEy NUCLEONICS, Ltd., announces the following 
appointments :—Mr. G. V. Hough, advanced projects 
manager, with a special interest in the export activities 
of the company ; Mr. J. S. Crick, A.M.I.Mech.E., 
sales manager ; Mr. R. G. Jolliffe, A.M.LE.E., and 
Mr. A. Trott join Mr. B. Daniel, G.I.Mech.E., a 
sales liaison engineer. 

NORTHERN ALUMINIUM COMPANY, Ltd., announces 
that Mr. E. L. Ashley, manager of the Banbury 
Works, has been appointed a director. The board 
has accepted the resignation of Mr. Kenneth Hall, 
assistant director of operations of the parent com- 
pany Aluminium, Ltd., Montreal, and a director of 
Northern Aluminium Company, Ltd. 

THe CENTRAL ELECTRICITY GENERATING BOARD 
announces that Dr. F. H. Last, A.M.I.E.E., has been 
appointed regional research and development officer 
of the Eastern, London and South Eastern Region. 
Mr. S. H. Ball has been appointed regional accountant 
for the Southern, South Western and South Wales 
Region. Dr. E. W. F. Gillham has been appointed 
research and development officer for the Midlands 
and Fast Midlands Region. 


Business Announcements 


YALE AND TOWNE MANUFACTURING COMPANY has 
acquired the business of E. Tonks and Sons, Ltd., 
Willenhall. 

Mr. E. W. Ponp has retired after fifty-four years’ 
service with Laurence, Scott and Electromotors, 
Ltd., Norwich. 

COMMUNICATION SysTeMs, Ltd., states that its 
Sheffield branch has moved into new premises at 27, 
Collegiate Crescent, Sheffield. 

ELLioTt-AUTOMATION Group States that its public 
relations office is now situated at 34, Portland Place, 
London, W.1 (telephone Langham 9271). 

Prima INpustries, Ltd., states that it has acquired 
the whole of the issued share capital of Auto and 
Capstan Productions, Ltd., Old Hill, Staffs. 

THE COMBUSTION ENGINFERING ASSOCIATION states 
that its address from April 20 will be 70, Jermyn 
Street, London, $.W.1 (telephone, Whitehall 5526). 


ELectro-Hyprau.ics, Ltd., Liverpool Road, 
Warrington, has announced the establishment of a 
new industrial hydraulic sales department under the 
direction of Mr. L. Rumley. 

THe Cape Assestos Company, Ltd., announces 
that the offices of Mr. J. L. Thomas, Scottish area 
manager, and his staff, have moved to Hobden 
Street, Petershill Road, Glasgow, N.1 (telephone 
Springburn 6144). 

FREDERICK PARKER, Ltd., Viaduct Works, Catherine 
Street (Extension), Leicester, has announced the 
formation of a new Canadian company, Frederick 
Parker (Canada); Ltd. The company’s headquarters 
and depot are now being built in the Scarborough 
district of Toronto. 

DELAPENA AND Son, Ltd., has moved the major 
part of its administrative staff to new offices in 
Tewkesbury Road, Cheltenham (telephone, Chelten- 
ham 56341). The factory remains at Zona Works, 
along with drawing-offices, works managements and 
advertising departments. 

THe Distitters Company, Ltd., 172-3, Totten- 
ham Court Road, London, W.1, has granted to 
Servomex Controls, Ltd., Crowborough, Sussex 
(telephone Crowborough 3566), a licence to manufac- 
ture the “ null balance’ magnetic oxygen analyser 
which is the subject of D.C.L. patents. 


HoLLOWAY BROTHERS (LONDON), Ltd., 157, Mill- 
bank, Westminster, S.W.1, announces a reorganisa- 
tion including the formation of a number of new 
wholly owned subsidiary companies. The present 
company has charigéd its name to Holloways Holdings 
(London), Ltd., to indicate its new status as the 
parent company of the group. The main building and 
civil engineering activities of the group have been 
taken over by a subsidiary, Holloway Brothers 
(London), Ltd., and increasingly in Scotland by 
Holloways Scottish Constructions, Ltd. The other 


new subsidiaries of the group are : Nine Elms Stone 
Masonry Works, Ltd.; Victoria Joinery, Ltd.; 
Beechdale Engineering, Ltd., Nottingham (plant hire 
and repair, and manufacture of special equipment) ; 
Holloway Developments, Ltd. (property development 
service) ; Holloways Estates and Investment Com- 
pany, Ltd., and Hoiloways (Accounts), Lid. In addi- 
tion, Dene Quarries (Derbyshire), Ltd., has been a 
wholly owned subsidiary for some years. 


THOMAS RYDER AND Son, Ltd., states that an 
agreement has been signed, giving Henschel and Son 
of Kassel, Germany, the manufacturing rights inside 
Germany of three sizes of Ryder vertical autos, 
numbers 6, 8 and 10, with selling rights for Germany, 
both West and East, Berlin and Austria. 

Mr. J. W. RAVEN, a senior grading supervisor 
attached to the grading inspection department of the 
British Columbia Lumber Manufacturers’ Association 
has arrived in London from Vancouver to continue 
the technical advisory work carried out by Mr. 
Walter Ross before he returned to B.C.L.M.A. head 
office some weeks ago. 


THE FirRTH CLEVELAND Group has been enlarged 
by the addition to the Group of Firth Cleveland 
Pumps, Ltd. (previously known as_ Hill-Barnes 
(Pumps), Ltd.). The company will operate from 
Field Head Works, Markfield, Leicester, and the 
London sales office will be established at Stornoway 
House, St. James’s, S.W.1. 


SCAFFOLDING (GREAT BRITAIN), Ltd., and JAmes 
LOVELL AND Co., Ltd., have announced the formation 
of a new company, James Lovell (SGB), Ltd., Napier 
Way, Crawley. Mr. James Lovell has been appointed 
managing director of the new company, and Mr. R. 
Lovell, Mr. C. H. Vaughan and Mr. N. L. Clifford- 
Jones have been appointed to the board. 


ELLiott-AUTOMATION, Ltd., 70, Dudden Hill 
Lane, Willesden, London, N.W.10, has formed a 
new subsidiary company, the Swartwout Company, 
Ltd., to manufacture and sell the all electronic control 
systems for the process industries, heating and 
ventilating and for power station instrumentation 
(both atomic and conventional) developed by the 
Swartwout Company of Cleveland, Ohio. 


CARTER REFRIGERATION AND AIRCONDITIONING, 
Lid., and its subsidiary company THE MIDLAND 
HEATING AND VENTILATION COMPANY, Ltd., have 
reformed their operations into a holding company, 
Carter Thermal Industries, Ltd. The operating 
companies are Carter Refrigeration Display, Ltd., 
Carter Thermal! Engineers, Ltd., Carter Refrigeration 
and Airconditioning, Ltd., and the Midland Heating 
and Ventilation Company, Ltd. 


Contracts 


PLatr BrotHers (SALES), Ltd., a subsidiary of 
Stone-Platt Industries, Ltd., states that it has received 
direct and indirect orders for tyre cord machinery for 
the U.S.S.R. amounting to £1,000,000. 


PoweELL DUFFRYN TECHNICAL Services, Ltd., has 
received a contract from the Government of Pakistan 
to make a survey of Pakistan coalfields. The main 
objectives are to improve operating techniques at 
existing mines, and to recommend what further work 
should be carried out for prospecting new areas, by 
drilling and other means, and for the development of 
the industry, including the better grading of coal 
and the manufacture of briquettes. 


THE ENGLISH ELECTRIC COMPANY, Ltd., has received 
an order from the Eastern Region, British Railways, 
for the supply, delivery and erection of electrical 
equipments for eleven 2500 h.p. B,—B, electric loco- 
motives being constructed at Doncaster Works for 
the Southern Region. These locomotives will be 
similar to the series of thirteen of which deliveries 
have begun (our issue of February 13, 1959, page 267) 
and will complete the total of twenty-four locomotives 
recorded in our issue of March 20 last, page 467, as 
being provided for hauling freight and certain 
passenger trains on the Kent Coast electrification 
scheme. 

TAYLOR WoopROW CONSTRUCTION, Ltd., has been 
awarded a contract valued at £1,000,000 by the 
British Transport Commission (Southern Region) 
for the design and construction of a building at 
Hither Green, London, S.E.6, for use as a Conti- 
nental perishable goods traffic building. About 
70,000 yards of excavation and a similar amount of 
filling will precede the erection of a_ reinforced 
concrete-framed main building, 1000ft by 160ft. 
A second storey, with a structural steel frame, will 
be supported on two-thirds of the main building. 
The contract, including ancillary buildings and the 
laying of some 4000 yards of siding track, will take 
two years to complete. 
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British Patent Specifications 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. When an 
abridgment is not illustrated the specification is without drawings, 
The date first given is the date of applica- 
tion; the second date, at the end of the abridgment, is the 
date of publication of the complete specification. Copies of 
specifications may be obtained at the Patent Office Sales Branch, 
15, Southampton Buildings, Chancery Lane, W.C.2, 3s. 6d. each 


unless otherwise stated. 


CONVEYORS 
810,070. February 15, 1957.—INTERMEDIATE Drive 
FOR AN ENDLESS PLATE CONVEYOR BAND, Arno 
Jochums, 75, Pelmannstrasse, Essen, Germany, 
and Elmar Wittkop, la, Friedrichstrasse, Sprock- 
hovel, Germany, trading as Hauhinco Maschin- 
enfabrik G. Hausherr, Jochums and Co. 

By the intermediate drive in accordance with the 
invention the endless plate conveyor band to be 
driven has a travelling part of which consists of the 
trough-shaped carrier plates A supported by rollers B, 
the round-link chain C situated beneath. The brackets 
D supporting the carrier plates at one end on a cross- 
piece F of horizontal chain links F constructed as 
webbed links. Only the horizontal links bearing the 
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carrier plates are webbed, the other horizontal 


links have no crosspiece. The intermediate arrange- 
ment driving this band has two sprocket chains 
(double flat-link chains) G guided around the drive 
and reversing sprocket wheels H which are of small 
pitch in comparison with the pitch of the conveying 
chain. The two lengths of the sprocket chains, 
driving in the region of the engagement length J are 
arranged in the same horizontal plane as the hori- 
zontal links of the conveying chain. The two sprocket 
chains G are connected by bridges K arranged at 
uniform distances and having the toothed-shaped 
members which drive the conveying chain. A press- 
ing and guiding rail L extends over the entire engage- 
ment length of the drive. The two driving sprocket 
chains G are supported at the ends of the engagement 
length of the drive by rollers M which are preferably 
vertically adjustable. In the lower length the convey- 
ing chain is held a sufficient distance from the con- 
veying chain by guide rails that the space is provided 
for housing the drive between the upper and lower 
lengths of the conveyor.—March 11, 1959. 


NUCLEAR ENGINEERING 
$09,597. June 4, 1956..-URANIUM ALLOoys, United 
Kingdom Atomic Energy Authority, London. 
(Inventor : Peter Charles Leslie Pfeil.) 

This invention relates to alloys of uranium, which 
are suitable for use as fuel in nuclear reactors. Its 
object is to provide uranium alloys suitable for use at 
elevated temperatures, for example up to 800 deg. 
Cent. In accordance with the invention ternary 
alloys of uranium contain niobium 15 to 25 per cent 
and molybdenum 5 to 15 per cent. The uranium may 
be natural uranium or uranium enriched in the iso- 
tope U235 or uranium containing U233. Alloys 
containing uranium enriched in the isotope U235 
or containing U233 may be employed for nuclear 
fuel elements in thermal nuclear reactors or in fast 
fission reactors. The alloys have acceptable thermal 
conductivity and are resistant to physical breakdown 
when exposed to radiation in a nuclear reactor. The 
following is an example of an alloy according to the 
invention : niobium 20 per cent, molybdenum 10 
per cent and the balance uranium. It may be pre- 
pared by melting the components together on a 
water-cooled copper hearth in a purified argon 
atmosphere. The mechanical properties are improved 
by heating the alloy for three days or more at 1000 
deg. Cent. to anneal it, and then allowing it to cool. 
The anneal produces a two-phase structure which is 
stable over a wide range of temperature and deforms 
less under stress.—February 25, 1959. 
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MINING ENGINEERING 


810,124. September 14, 1956. 
RETARDERS, Coal Industry (Patents), Ltd., 
Hobart House, Grosvenor Place, London, 
S.W.1. CUnventor : John Angus Magill.) 

This invention relates to pneumatically-operated 
mine car track retarders which are fixed by the track, 
and the retarder according to the present invention 
has the advantages that little or no excavation is 
required, and lubrication is negligible. The retarder can 
operate on the bracket or on the wheels of a mine 
car, and two such retarders can be fitted back to back 
between adjacent sets of rails. The track retarder 
has a frictional retarding element which can be urged 
resiliently into engagement with a part of a mine car 
by a bag inflated by compressed air. A brake-shoe 
carrying or forming the retarding element may be 
supported on axially-slidable rods surrounded by 
springs which provide the resilient means. Allter- 
natively the brake-shoe may be carried by links 
pivotally secured to the support. It is preferred to 
arrange the links so that when the retarding element 
is engaged the movement of the car tends to move 
the brake-shoe so that the pressure between 
the retarding element and the car increases. Draw- 
ings accompanying the specification show arrange- 
March 11, 1959. 


MINE CAR TRACK 


810,036. July 26, 1956.—TeLescopic Pir Props, 
Richard Thomas and Baldwins, Ltd., 47, Park 
Street, London, W.1.  ( Inventor . William 
Evan Davies.) 

In the embodiment illustrated in the drawings, 
the telescopic pit prop comprises an inner and an 
outer tube capable of free relative sliding movement. 
The lower end of the outer tube is sealed off to 
provide a base plate and a ring (not shown) is welded 
to its top to act as a seal to prevent water, dust, &c., 
entering between the tubes. At the upper end of 
the inner tube is a cradle of substantially U shape 
and adapted to support a wood block. Over-exten- 
sion of the prop is prevented by a conventional stop 
device A. A pair of ring clamps are mounted 
coaxially on the collar C at the top of the lower 
tube and surrounding the inner tube. Each clamp 
consists of the two curved portions hinged together 
at one end and adjustably secured together by a 
bolt at the other end. Both clamps are pivoted 
on a common pin. Starting down from near the 
upper end of the inner member is a series of pairs of 
holes. To effect loading of the pit prop and to 
facilitate unloading, a cam unit D is provided. 
This cam unit comprises a pair of spaced cam cheeks 
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E mounted on a handle and spaced to accommodate 
the tube between them. A pin may be passed through 
holes in the cam cheeks and through a pair of holes 
in the inner tube to act as a pivot for a cam action 
to enable extension of the prop when required. The 
cam cheeks bear against the upper edge of the 
top-most clamp B when the cam is in its operative 
position. When the cam is not required it may be 
removed by withdrawal of the pin. To set a prop 
the clamps are loosened, allowing the inner tube to 
move freely within the outer tube and the wooden 
cushion is positioned in the cradle against the roof 
to be supported. The clamps are then tightened to 
support the inner tube and the cam unit attached 
to the upper tube by means of its pivot pin in such a 
position that a small radius of the cam cheeks will 
make contact with the upper edge of the top-most 
clamp. The clamps are then loosened off and the 
cam unit operated to extend the prop. When the 
necessary extension has been achieved the clamps 
are tightened.— March 11, 1959. 


MACHINE TOOLS 


810,188. October 22, 1957.—-GRINDING WHEELS 
AND PROCESSES FOR THE PRODUCTION OF 
GRINDING WHEELS, Wagner and Englert 


G.m.b.H., Mettman (Rhineland), Germany. 

This invention relates to grinding wheels and to 
processes for the production of grinding wheels of 
any type of bond. When such a grinding wheel has 
been worn down it is unsuitable for use, both in 
respect of grain size and of width. In the grinding 
wheel according to the invention there are arranged 
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concentrically to one another, a core A, an imner 
filling frame B and an outer filling frame C. A 
portion of the wheel constituting the outer zone, 
situated between the two frames B and C is desig- 
nated as D. The two inner portions between the 
inner frame and the core and separated by a 
member E are designated F and G. The mixtures 
used for the inner and outer zones differ from one 
another in “ grain ”’ size and/or in hardness of bond. 
When the outer portion D of the wheel has been worn 
to such an extent that the diameter of the wheel 
corresponds to that of the inner frame B and traces 
of the separating member begin to appear, the two 
portions F and G may be separated so that two 
grinding wheels of the diameter of the inner zone, 
and having a grain size and wheel width suitable for 
small grinding wheels, are available for use 
March 11, 1959. : 


ELECTRONICS 


$10,110. November 12, 1957.—CatHope-Ray Tuses, 
The General Electric Company, Ltd., Magnet 
House, Kingsway, London, W.C.2. ( Jnventor 
George Boris Townsend.) 

This invention is concerned in particular with 
cathode-ray tubes of the kind comprising a lumine- 
scent screen including discrete luminescent elements. 
In operating such a tube, difficulty has been hitherto 
experienced in obtaining a satisfactory amount of 
contrast between the dark and bright portions of the 
screen. One embodiment of the invention is shown 
in the drawing which is a diagrammatic representation 
of a part of the screen of a cathode-ray tube designed 
to reproduce coloured pictures, and of a part of a 
mask associated with the screen. The tube is of the 
“shadow mask” type, employing three electron 
guns which are mounted together in the neck of the 
tube and are spaced apart by equal angular intervals 
about the longitudinal axis of the tube. The three 
electron beams, A, B and C, converge substantially 
tO a point in the plane of a perforated mask D 
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disposed a short distance from, and parallel to, the 
screen E of the tube, the electron beams being deflected 
in operation by a single deflection yoke. The mask 
is in the form of a thin metal sheet (only part of 
which is shown) in which is formed a hexagonal 
array of holes F. The screen comprises a rectangular 
glass plate G (only part of which is shown), one 
main face of which is provided with a series of 
groups of three phosphor dots H, J and K, the dots 
in each group being respectively capable of emitting 
blue, green and red light and being arranged in a 
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triangular formation, and there being one group of 
dots for each of the holes in the mask. The dots 
are separated from one another by a graphite layer L 
and the dots and layer are coated with a thin alumi- 
mum film M, disposed on the side of the screen 
nearer to the electron guns. The film is so thin that 
electrons can pass freely through it and is designed to 
prevent electrostatic charges building up on the 
screen and to reflect light emitted by the phosphor 
dots towards an observer of the screen. The arrange- 
ment of the dots and holes is such that, in opera- 
tion, each electron beam is constrained by the mask 
so as to excite the dots corresponding to only one 
colour, the three beams respectively exciting the 
“ blue,” “ green”’ and “red” phosphor dots. In 
the tube described substantially no light will be 
reflected by the dark area of the screen between the 
phosphor dots, with the result that, in operation, 
there is a high contrast ratio between the bright and 
dark regions of the screen even in a high level of 
ambient lighting.— March 11, 1959. 


Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 

notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informa- 

tion should reach this office not later than a fortnight before the 

In all cases the Tuae and PLACE at which the meeting is 
to be held should be clearly stated. 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 


a April 10.- OXFORD AND Disrrict BrRancu: Marl- 
ough Club, Didcot, ‘ Automatic Temperature Control,” 
nA A.” aylor, 7.30 p.m. 
Mon., April 13,—CENTRAL LONDON BRANCH : White Hal! Hotel, 
Bloomsbury Square, London, W.C.!, “ Modern Lifts,”’ A. 
Little, 7.15 p.m. ¥& NortTH West LONDON BRANCH : Century 
Hotel, Forty Avenue, Wemblcy Park, “‘ Engineering Photo- 
clectrics, on *e 5 Hughes, 8.15 p.m. ¥& YorK ANCH : 
House. ** Blossom Street, York, Films, 7.30 p.m. 
Tues., April 14. _-PORTSMOUTH AND DISTRICT BRANCH : Offices of 
the inistry, of Labour and National Service, Lake a 
Portsmouth, “ Electricity in Aircraft,’’ R. N. Lake, 7.30 
Wed., April 15.—LuToN ‘BRANCH : Laton Chamber ° ae 
merce, George Street West, Luton, “ Lift Maintenance,’’ 8 p.m. 
| Pega mer AND District BRANCH: Visit to W 
utier and Co., Ltd., 7.30 p.m 
Pri., April 17.—Stoxe aND Crewe BRANCH : 
Crewe, Films, 7.30 p.m. 
Sat., April 18.—OxrorD AND District BRANCH : St. 
Hall, Marston Street, Oxford, “ Refrigeration,’ 7 p.m. 
BRITISH INSTITUTE OF MANAGEMENT 
Tues., April 14.—-Propuction ConTRoL Stupy Group : Manage- 
ment House, Fetter Lane, London, E.C.4, “ Stores Organisation 
and Materials Handling,”’ L. J. Hoefkens, 2.30 p.m. 
BRITISH INSTITUTION OF RADIO ENGINEERS 
Thurs., April 16.-Rapar Group : London School of Hygiene 
and Tropical Medicine, Keppel Street, Gower Street, London, 
W.C.1, Inaugural Meeting, 6.30 p.m. 
Fri., April 17.—Scorrisu Section: Department of Natural 
Philosophy, The University, Drummond Street, Edinburgh, 
Annual General Meeting, 6.30 p.m.; * Stereophonic Sound 
and Electrostatic Loudspeakers," D. T. N. Williamson, 7.30 
p.m. 


meeting. 


Royal Hotel, 
John’s 


BUILDING CENTRE 
Wed., April 15.—26, Store Street, London, W.C.1, 
Phoenix Tower,"’ 12.45 p.m. 

COMBUSTION ENGINEERING ASSOCIATION 
Wed., April 15.—NorTHERN REGION: Royal Station Hotel, 
Newcastle, “ Purnaces as a Source of Fuel Economy,” A. 
Hancox, 11 a.m.; “‘ The Economics of Thermal Insulation,” 

J. C. Stainton, 2.30 p-m. 
ILLUMINATING ENGINEERING SOCIETY 
Mon., April 13.—Snerriecp Centre: Grand Hotel, Sheffield, 
Annual General Meeting ; Technical Film Evening, 6.30 p.m. 
Mon., April 20.—BaTH AND Bristot Centre : Gardiner, Sons 
and Co., Ltd., Showroom, Broad Plain, Bristol, Annua! General 
Meeting, 7 p.m. 
INSTITUTE 
Tues., April 14.——East ANGLIAN SECTION : 
Library, Ipsw ich, Annual! General Meeting, “* 
Practice,”’ V. W. Child, 7.15 p.m 
INSTITUTE OF FUEL 
—East MIDLAND SECTION : 
Nottingham, Annual 


Film, “ The 


OF BRITISH FOUNDRYMEN 


Lecture Hall, Public 
Modern Foundry 


Gas Showrooms 


Thurs., April 16 
General Meeting, 


Lecture Theatre, 

6.15 p.m 
INSTITUTE OF MARINE ENGINEERS 

April 14.-Memorial Building, 76, Mark Lane, London, 
Operating Temperatures and 


Tues., 
E 
W. McClimont, H. M. 


C.3, “ Boiler Refractories 
Recent Developments in Construction,”’ 
Richardson and Bryan Taylor, 5.30 p.m. 
INSTITUTE OF METALS 
April 14.—Lecture Theatre, Royal Institution, Albemarle 
London, W.1, “ The Scientific Uses of Space Explora- 
F. Hoyle, 7 p.m 
INSTITUTE OF NAVIGATION 
Fri., April 17.—Royal Geographical! Society, 1, Kensington Gore, 
London, S.W.7, “* The Dectra Trials,”’ C. Powell, 5.15 p.m 
INSTITUTION OF BRITISH AGRICULTURAL 
ENGINEERS 
Tues., April 14.—-LoNDON BRANCH 6, Buckingham Gate, 
London, S.W.1, “ The Measurement of Crop Drier Perform- 
ance,”’ P. H. Bailey, 2.15 p.m. 
INSTITUTION OF CHEMICAL ENGINEERS 
Wed., April 15.—NortTH Western Branch: The Blossoms 
Hotel, Chester, Joint Meeting with the Institute of Petroleum, 
‘High Vacuum band in the Chemical Industry,”’ 
A. S. D. Barrett and T. W Rowe, 7.30 p.m MUDLANDS 
BraNcu : Birmingham College of Technology, Gosta Green, 
Birmingham, 7 Meeting with the Midlands Centre of the 
G d Section and the Chemical Engineering 
Group of - = Society of C hemical Industry, “ Electrica! 
Engineering in the Chemical Industry,’’ D. Birch, 6.30 p-m. 
INSTITUTION OF CIVIL ENGINEERS 
April 14.—Great George Street, Westminster, London, 
* The Design and Construction of the Hogsmill Valley 
Scheme,”’ J. T. Calvert, E. A. Lees and homp- 


p.m. 


Twes., 
Street, 
tion,”’ 





Tues., 
S. WwW. 1, 
Drain 
son, 5. 
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INSTITUTION OF ELECTRICAL ENGINEERS 


To-day, April 10.—MepicaL ELectronics KE Group 
Savoy Place. London, W.C.2, Discussion on “ Problems of 
Si ht, Hearing and Touch,”’ opened by E "C. Cherry, and 

uman es gy 2 Probleans:” opened by 
H. C. W. Stockbridge, 6 Bs ta UTHERN CENTRE : South 
Dorset Technical College, feymouth, ‘ Thermonuclear 
Reactors,”” D. W. Fry, 6.30 p.m. 

Sat., April 11.—LONDON GRADUATE AND STUDENT SECTION 
Visit to S.S. “ Orsova,"’ Tilbury Docks, 2.30 p.m 

Mon., April 13.—EDUCATION Discussion Cirncie : Savoy Place, 
London, W.C.2, a on “ The Function and Content 
of an Electric Theory Course,” opened by F. E. Rogers, 6 p.m. 
% Nort Eastern Centra: Royal Station Hotel. Newcastle 
upon Tyne, Annual General mae and Conversazione, 
6.15 p.m. te WESTERN CENTRE : t. Mary’ *s College, Chelten- 
ham, “‘ Transistors in el and Control Equipment 

General Survey,’’ E. Wolfendale, 6 p.m. 

Tues., April 14.—-LONDON GRADUATE AND STUDENT SECTION 
Savoy Place, London, W.C.2, Joint Meeting with the Graduate 
and Student Sections of the Institutions of | ra ane Mechanical 
Engineers, “‘ Finance, and the Hon. the 
Viscount Chandos, 6.30 p.m. thy legen AND 
TELECOMMUNICATION GROUP : avendish Laboratory, Free 
School Lane, Cambridge, six short papers on “‘ Application 
of Electronics,”” 7 p.m. y& NORTH MIDLAND CeNTRE EpuCcA- 
TION IRCLE: Training College, Huddersfield, 
Discussion on “ Teaching Technique in ax SurrLy of Craft 
Courses,”’ 6.30 p.m. NORTH-WESTERN PLY GROUP : 
Engineers’ Club, 17, Albert Square, Manchester, “ Develop- 
ment of High-Voltage Air-Break Circuit-Breakers with Insu- 
lated-Steel-Plate Arc Chutes,’ F. S. Fay, J. A. Thomas, 
D. Legg and J. S. Morton, 6.15 p.m. & NORTHERN IRELAND 
Centre : David Keir Building, Queen’s University, Stranmillis 
Road, Le “The Use of Analogue Computing Elements in 
the Automatic omen, I Systems,’’ J. C. West and 
IL Deon «: 30 p.m. EST SCOTLAND SuB-CENTRE 
Royal College of Science and a George Street, 
Glasgow, C.1, “ The Application, of Transistors to Line 
Communication Equipment,”’ H. T. Prior, D. J. R. Chapman 
and A. A, M. Whitehead; ‘“ The Application of Junction 
Transistors to Audio Frequency Telephone Line Amplifiers,"’ 
H. G. Bassett, D. Thomson and P. E. Greenaway, 7 . 

Wed., April 15.—LONDON GRADUATE AND STUDENT : 
Visit to Whitbread and Co., Ltd., Brewery, Chiswel! Street, 
London, E.C.1, 2.30 p.m. &% SHEPFIELD SuB-CENTRE : Grand 
Hotel, Sheffield, ‘* Subscriber Trunk Dialling,’’ D. A. Barron, 
6.30 p.m. ye NortH LANCASHIRE SuB-CENTRE: North- 
Western Electricity Board Demonstration Theatre, Duke 
Street, Barrow-in-Furness, “ Electrical Installation at Calder 
ree Nuclear Power Station,’’ N. J. Mackay and E. Hardwick, 

1Sp.m 

—, April 16.—UTILIZATION SECTION : Savoy Place, London, 

W.C.2, “An Electromagnetic, Variable-Ratio, Torque Con- 
vertor,”” D. O. Bishop and G. S. Brosan, 5.30 NorTH 
STAFFORDSHIRE SuB-CENTRE: Duncan Hall, Stone, Joint 
Meeting = the Stone-Stoke Centre of the’ Institution of 
Post Office Electrical Engineers, ‘‘ Subscriber Trunk Dialling,”’ 
D.A. ornding 7 p.m. xe WESTERN SuppLy Group : Electricity 
Showrooms, New George Street, Plymouth, Joint Meeting 
with the South-Western Sub-Centre, “ Earthing of Low and 
Medium-Voltage Distribution Systems and Equipment,”’ 
F. Mather, 3 p.m. 

Fri., April 17.—SouTH MIDLAND CENTRE : College of Technology, 
Gosta Green, Birmingham, Discussion on “* The Mathematica! 
Content of Advanced Electrical Engineering Courses,"’ opened 
by N. Mullineux, 6.15 p.m. 

Mon., April 20.—East ANGLIAN SuB-CENTRE : Assembly House, 
Norwich, Annual General Meeting, “* High-Quality Sound 
Reproduction,” J. Moir, 7.30 p.m. « SHEFFIELD SuB-CENTRE : 
Technical oo open oe Electrical Insula- 
tion,”’ J. H. Davis, 6.45 p.m. WESTERN SuPPLY GROUP : 
S.W.E.B. Demonstration nea Electricity House, Colston 
Avenue, Bristol, 1, “‘ The Design of the 330kV Transmission 
System for Rhodesia,” F. C. Winfield, T. W. Wilcox and 
G. Lyon, 6 p.m. 

INSTITUTION OF ENGINEERING DESIGNERS 


Mon., April 13.—NortTu East BRANCH : Northern Architectural 
Association Hall, 6, Higham Place, Newcastle upon Tyne, |, 
* Plastics and the Engineer,’’ W. J. Grant, 7.15 p.m. 


INSTITUTION OF LOCOMOTIVE ENGINEERS 


Wed., April 15,—Institution of Mechanical Engineers, 1, Birdcage 
Walk, Westminster, London, S.W.1, “ Vehicle Suspension and 
Bogie Design in Relation to Track Conditions,’’ R. M. Han- 


cock, 5.30 p.m. 
INSTITUTION OF MECHANICAL ENGINEERS 


To-day, April 10.—James CLAYTON Lecture: 1, Birdcage Walk, 
Westminster, London, S.W.1, ‘‘ Some Highlights of Experience 
and Engineering of High- Power Heavy-Water-Moderated 
Nuclear Reactors,’’ W. B. Lewis, 6 p.m. 

Tues., April 14. —AUTOMOBILE DIVISION : 1, Birdcage Walk, 
Westminster, London, S.W.1, “‘ The Performance of Vehicles 
under Trans-Antarctic Conditions,’ D. L. Pratt, 6 p.m 
* EASTERN Grapuates’ SECTION : Crown and Anchor Hotel, 
Ipswich, “* The Graduate—His Future,”’ J. B. Webster, 7.30 p.m 
% Lonpon Grapuates’ Section : Institution of Civil Engin- 
eers, Great George Street, Westminster, London, S.W.1, Joint 
Meeting with the London Graduates’ Sections of the Institu- 
tions of Civil and of Electrical Engineers, ‘* Finance, and the 
Engineer,”’ The Rt. Hon. the Viscount Chandos, 6.30 p.m. 

Wed., April 15.—EasSTeERN GRADUATES’ SECTION: Afternoon 

Visit to the Engineering Laboratories of Cambridge University. 
% Eastern Grapuates’ SECTION : Town Hall, Luton, Beds, 
Annual Meeting ; ‘* Long-Term Aspects of Nuclear Energy 
Development,’’ G. B. R. Feilden, 7.30 p.m. ye SOUTHERN 
GRADUATES’ SECTION : Cockcroft Hall, Harwell, ** The 
Engineer as a C itizen,”’ C. W. Hart-Jones, 3.15 p.m 
ye WesTeRN Grapuates’ SECTION: University Engineering 
Laboratories, Bristol, Annual Meeting, Films, 7.15 p.m. 

Thurs., April 16.—YORKSHTRE GRADUATES’ SECTION : 
Metropole, Leeds, Discussions, *‘ Are Apprenticeships Really 
Necessary ?"’ introduced by B. Wood, and “ What is a 
Designer,”’ introduced by W. Edwards, 6.30 p.m. ye APPLIED 
Mecuanics Group : I, Birdcage Walk, Westminster, London, 
§$.W.1, Discussion on “ Plasticity Analysis in Mechanical 
Engineering Design,”’ 6 p.m. ye MIDLAND BRANCH : James 
Watt Memorial Institute, Great Charlies Street, Birmingham, 

‘Sports Cars,”’ and film of Le Mans, W. M. Heynes, 6 p.m 
%& COVENTRY GRADUATES” A.D. Section : Wine Lodge, The 
Burgess, orgy * Bench Testing of Automobile Engjnes,”’ 
R. C. Pack, 7. en om. %& East MIDLANpDs GRADUATES’ 
SecTION : Room C.4, Engineering Building, The University, 
Nottingham, Annual ‘Meeting ; ** Modern Industrial Space 
Heating,”’ Colls, 7.15 p.m. 

Fri., April 17. vd ‘Birdcage Walk, Westminster, London, S.W.1, 
Symposium on“ Biomechanics,” “Rice we WESTERN BRANCH 
Technical Institute, Falmouth, “we Marshalling of 
Railway Wagons in Works Sidings,” G. W. Grossmith, 
7.15 p.m. 

INSTITUTION OF MINING AND METALLURGY 

Thurs.. April 16.—Geol Society, Burlington House, 
Piccadilly, London, W.1, ion on the paper, “ Structure 
of the Roan Antelope spout” by F. Mendelsohn, $ p.m. 

INSTITUTION OF PRODUCTION ENGINEERS 


Sat., April 11.-WOLVERHAMPTON GRADUATE SECTION : Morning 
visit to Rover Company, Ltd., Solihull, Warwicks. + Souru 


Hote! 


April 10, 1959 


EASTERN REGION : Half-day visit to Arthur Guinness Son and 
Co. (Park Royal), Ltd., 10 a.m. 

Wed., April 15.—MIDLANDS REGION: James Watt Memoria! 
Institute, Great Charies Street, Birmingham, Joint Meeting 
with the Graduate Section, “‘ Production Engineering in the 
Textile Industry,” G. A. D. Coghlan. 7 p.m. ye NorTH 
MIDLANDS. REGION : Conference Room, Peterscourt, Peter- 

* Modern Machine Too! Development at Home and 
Abroad,”’ N. Stubbs, 7.30 p.m. ye WESTERN GRADUATE 
Section: Royal Hotel, College Green, Bristol, ‘* Some 
Post Graduate Courses for Production Engineers,”’ J. M. 
Smith, 7.30 p.m. ye Wates REGION: Central Library, 
Swansea, Annual General Meeting ; Films, 7 p.m 

Thurs., April 16.—ROCHESTER AND District GRADUATE SECTION 
Prince of Wales Hotel, Chatham, Annual General Meeting 
7 p.m. ; Films, 7.30 p.m. 

Thurs, and Fri., April 16 and 17.—StveNTH AIRCRAFT PRODUCTION 
CONFERENCE : The University, Southampton, Theme, ** The 
Aircraft Industry—A National Asset.’ 


JUNIOR INSTITUTION OF ENGINEERS 


To-day, April 10.—-OrDINARY MEETING : Pepys House, 14, 
Rochester Row, Westminster, London, S.W.1, ** Radiography 
and its Application to Arc Welded Joints, *R FP. Wilks, 7 p.m. 

Fri., April 17.—Pepys House, 14, Rochester Row, Westminster. 
London, S.W. 1, “Some Mechanical Students’ Problems,” 
E. Wood, 7 p.m. 


NORTH EAST COAST INSTITUTION OF ENGINEERS 
AND SHIPBUILDERS 
Fri., April 17.—-Mining Institute, Newcastle upon Tyne, 
Shipowners’ Problems,’’ R. Munton, 6.15 p.m 
OLD CENTRALIANS 
Mon., April 13.—Room No. 15, City and Guilds College, Exhibi- 
tion Road, London, S.W.7, Annual Genera! Meeting, 5.30 p.m 
PHYSICAL SOCIETY 
-The University, Oxford, 


borough, *‘ 


“* Some 


To-day, April 10. Conference on 


Nuclear Physics. 
PLASTICS INSTITUTE 
Wed., April 15.—NoORTH-EASTERN SeCTION: Second Dining 
Room, Eldon Grill, Grey Street, Newcastle upon Tyne, 
Annual General Meeting, 7 p.m. 
Fri., April 17.—-MIDLANDS SECTION : 
Institute, Great Charles Street, Birmingham, 3, 
Heat Resistant Materials,’’ W. Wilson, 6.30 p.m. 
RAILWAY DEVELOPMENT ASSOCIATION 
Tues., April 14.—-Tudor Room, Caxton Hall, Westminster, 
London, S.W.1, Discussion in association with the Railway 
Conversion League, * Railways into Roadways,”’ 7.30 p.m. 


REINFORCED CONCRETE ASSOCIATION 
Tues., April 14.—-MIDLAND CounTiés BRANCH : Birmingham and 
Midland Institute, Paradise Street, Birmingham, ‘“* The Use of 
Lightweight Concrete for Reinforced Concrete Structures,”’ 
A. Short, 6 p.m 
ROYAL INSTITUTION OF CHARTERED SURVEYORS 
Wed., April 1§.—12, Great George Street, Westminster, London, 
S.W.1, “A Review of Recent Legal Cases Affecting Quantity 
arcaie Practice,”” R. Procter, 6 p.m. 
ROYAL SOCIETY OF ARTS 
Thurs., April 16.—John Adam Street, Adelphi, London, W.C.2, 
* Britain and the Technical Development of Eastern Common- 
wealth Countries under the Colombo Plan,’ W. Railston 
5.15 p.m. 


James Watt Memorial 
“ Fire and 


ROYAL STATISTICAL SOCIETY 


April 14,——Merseysipe Group : Royal Institute, Colquitt 


Tues., 
Liverpool, * Bayesian Statistics,’’ D. Lindley, 


Street, 
7 p.m. 
Wed., April 15.—London Schoo! of Hygiene and ory 
Medicine, Keppel Street, Gower Street, London, W.C. 
“The Economics of Housing and Urban ee eda 

P. A. Stone, 5.15 p.m. 

SCIENTIFIC FILM ASSOCIATION 

April 15.—Mezzanine Cinema, Shell-Mex House, Strand, 

ondon, W.C.2, “ Scientific and Documentary Films from 
Czechoslovakia,”’ 6.30 p.m. 
SHEFFIELD SOCIETY OF _— AND 
METALLURGIST: 

Mon, April 20.—The University se St. George’s Square, 
Sheffield, Film Night, 7.30 p.m. 

SOCIETY OF CHEMICAL INDUSTRY 

Tues., April 14.—Corrosion Group: 14, Belgrave Square, 
London, S.W.1, Spring Lecture, ** Studies of the Influence of 
Chemical Factors on the Corrosion of Metals,’’ W. Feitknecht, 
6.30 p.m. 

Wed., April 15.—CHEMICAL ENGINEERING Group: College of 
Technology, Suffolk Street, Birmingham, 1, Joint Meeting 
with the Midlands Branch of the Institution of Chemical 
Engineers, “‘ Electrical Engineering in the Chemical! Industry,’ 
D. Birch, 6.30 p.m. 

Thurs., April 16.—ROAD AND BUILDING MATERIALS GROUP 
Lecture Hall, 14, Belgrave Square, London, S.W.1, Annual 
General Meeting, “* Adhesion in Bitumen Macadam,”’ R. I 
Hughes, 6 p.m. 

SOCIETY OF INSTRUMENT TECHNOLOGY 

Tues., April 14.—-MANCHESTER SECTION : “* Manchester ’’ Room, 
Central Library, St. Peters Square, Manchester, 1, “* Weighing,”’ 
T. A. Delve, 6.30 p.m. 

Wed., April 15.—-NEWCASTLE SECTION : 
son Buildings, Newcastle upon Tyne, “* Radiation Pyrometers.”’ 
R. Barber, 7 p.m. ye Tres-sipe SecTrion : Cleveland Scien- 
tific and Technical Institute, Corporation Road, Middles- 
brough, “Instrumentation of Open-Hearth Furnaces,”’ C 
Holden, 7.30 p.m 

Thurs., April 16.—CONTROL SECTION : Manson House, Portland 
Place, London, W.1, Annual General Meeting; “ Self- 
Optimising Control System for a Certain Class of Randomly 
Varying Inputs,’’ A. P. Roberts, 5.30 p.m. 

UNIVERSITY COLLEGE LONDON 

Wed., April 15.—Gower Street, London, W.C.1, * The Work 

of Coker and Filon on Photo-elasticity,"’ H. T. Jessop, 6 p.m. 


UNIVERSITY OF LIVERPOOL 
To-day and Sat., April 10 and \1.—-Derby Hall, Liverpool, Easter 
Conference on Mathematics. 
WEST OF SCOTLAND IRON AND STEEL INSTITUTE 


To-day, April 10.—39, Elmbank Crescent, Glasgow, Symposium 
on “ Open-Hearth Furnace Maintenance,”’ 6.45 p.m 


Wed., 


King’s College, Stephen- 


Advanced Engineering Courses 


ELeCTRICAIL 
Bradford 
A six weeks’ course, presenting in some detail the basic prin- 
ciples of the physics and engineering of nuclear power reactors 
to those interested or engaged in this field. Monday, April 20, 


Nuclear Reactor Technology. DrparRTMENTS OF 
ENGINEERING AND Puysics, Institute of Technology, 


to Friday, May 29. Fee £30 
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Water vapour is always present in compressed air, 
building up unseen corrosion, blockages 
and, finally, expensive maintenance problems. 


Birlec Adsorbers banish water worries and problems dry up! 











— Fs 
This milk bottling plant at Nottingham se \ 
; ' eae , . ce 5 
Co-operative Society is ted with DRY | es 
_ | Ee 
compressed air from a Birlec Adsorber. # 
No water in their pneumatics! 






\DOryer Division of BIRLEC LimMiTteob An A.E.1. Company 








ADSORPTION DRYERS 


DRY AIR & GASE S BRM RR RS Oe Oe 2 ee 24 
LONDON SHEFFIELD: GLASGOW: NEWCASTLE-ON-TYNE * JOHANNESBURG 
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BELTS FOR MULTI-VEE DRIVES 


@ Withstand high starting torques, sudden 


Greater V-Belt reliability means more productivity shocks and pulsating load 


@ Minimum stretch and creep 






YOU CAN'T RISK costly shutdowns on full-scale — There’s a range of these ‘job-designed’ Goodyear 


+ . , ° ‘ — Tielsumal ‘Teataaleld- telat ticle lata re 
production jobs — that’s why Goodyear belts are V-Belts to give longer service and more efficient © Tough rubbe tntacibensisie igo 
P : Tr — mi ‘ serves the beits on, resist de-wear 
the wisest choice for Multi-Vee drives. They can transmission on every type of drive. and gives pc 
) jives p 


be fitted and forgotten -there’s no_ better The Goodyear Technical Man will gladly 
testimony to their trouble-free operation! advise on the right belt for any job. 


Ge, INDUSTRIAL RUBBER PRODUCTS - CONVEYOR BELTING 
4. é) i i: yi + A H V-BELTS - TRANSMISSION BELTING - HOSE 
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O ELLAND ROAD, 
LEEDS Il 


(Leeds) Lt. ‘wephone: LEEDS 75305 





CE & 


HYDRAULIC HINGED RIVETER 











VALVE 
MOTORISATION. 
by ROTORK 


Rotork electric actuators can be operated 
by push button, or automatically from 
any distance 

The “ Junior "’ model illustrated (type 
1F) will operate any valve with a handwheel 
which a man can close with one hand. No 
modification to the valve is needed. 

A worm and spur type reduction gear 
box, grease packed and totally enclosed in 
a weatherproof case, is driven by a small 
universal type motor suitable for 200-250V 
A.C. single-phase supply 

Examples of typical sluice valve applica- | 
tions are : 4” at 2,000 p.s.i., 1” at 400 p.s.i., | 
2° at 125 p.s.i., and 3” at 30 p.s.i. 

Full information about this and other 
Rotork actuators supplied on request 





ROTORK ENGINEERING CO. LTD. 
BATH - Telephone: 64558 


WELDED STEEL PLATEWORK 


in 3° to $" thick Mild Steel 


PRESSURE VESSELS 














HOPPERS 
CYCLONES 
BEDPLATES 









THAMES R° BARKING, ESSEX 


TELEPHONE: RIPpleway 3011-2 


















-let E.P.E. solve them 
for you quickly 


In these days of AC it is not 
always easy to get DC motors 
and generators quickly and at a + 


reasonable price. 


ment, bringing years of experi- 
ence te, bear on the subject, so 
that One can always be sure of 












DC motors and generators, of 
many enclosure, at competitive 
mprices, on short delivery. EPE 
are always happy to help solve 
DC problems, too. 





ELECTRICAL POWER 
ENGINEERING CO. (B’ham) LTD. 
Bromford Lane, Birmingham 8& 
"Phone: STEchford 2261 
"Grams: Torque "Phone Birmingham 
ice: 421, Grand Buildings, Trefaigor 
C.2. "Phone: WHitehal! $643 and 7963 


tee ee 
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A Popular Change of Date 





September 1459 


ENGINEERING 
marine, welding 
& nuclear energy- 
EXHIBITION 























the largest event of its kind in the world 


If you are an Engineer-of whatever kind-this is YOUR Exhibition. In Olympia on a floor 
space of over a quarter of a million square feet, over 500 of the world’s 

leading manufacturers will show their most up-to-date equipment for your benefit. 

This Exhibition has been internationally famous for over 50 years. It occurs only once 
every two years. Previously it has been held in September, but in 1959 

for the first time it has been possible to meet the popular demand for the 

Exhibition to be staged in the Spring of the year. 


OLYMPIA-LONDON 
APRIL 16th - 30th, 1959 


Opening hours : April 27th, 28th, 29th—10 a.m. to 8 p.m. 
ALL OTHER DAYS—10 a.m. to 6 p.m. CLOSED SUNDAYS 


ORGANISED BY F. W. BRIDGES & SONS LTD 


Grand Buildings, Trafalgar Square, London, W.C.2. Tel : Whitehall 0568, 5 lines. 
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of course we are BUSY!! | 

{BUT NOT TOO BUSY TO DEAL WITH YOUR ENQUIRIES) 
why? | ; 
because we offer | 
the finest 
INDICATING THERMOSTAT 
for your 
TEMPERATURE CONTROL PROBLEMS | 
MAY WE SEND DETAILS ? 


4 
72 














NO DOUBTS 






MARINE 
WELDING EXH 
OLYMPIA 

STAND 3 ROW R 
GROUND FLOOR 
NATIONAL 
HALL 






















= 


@ CLOSE CONTROL 
@ CONTACTS RATED AT 10 AMP 
250 V VARIABLE OVER THE RANGE 
@ TEMPERATURE RANGES UP TO 
300 DEGREES CENTIGRADE 
OR 580 DEGREES FAHRENHEIT 


@ SMALL PHYSICAL SIZE 
@ LIQUID EXPANSION ACTION 
@ TWO YEAR GUARANTEE 


ACCURATE INSTRUMENTS | e 
THE ACCURATE RECORDING INSTRUMENT CO. J.T. Price & Co. 


ARIC WORKS, WINDSOR AVENUE, MERTON, LONDON, S.W.19. | 
NEWCASTLE STAFFS - phone 52311 (3 lines) 









Mon-fertout Foundtywork 


HEAVY, MEDIUM AND LIGHT SAND CASTINGS 


IN ALUMINIUM BRONZES - MANGANESE 
BRONZES - NICKEL BRONZES - PHOSPHOR 
BRONZES - GUN METALS - ALUMINIUM, ETC. 
PATTERN MAKING AND MACHINING 


CHILL CAST SOLID AND CORED BARS 


TELEPHONE: LiBerty 566/ /2/3 
IRISH SUBSIDIARY: ARIC (IRELAND) LTD., 6 MONTAGUE STREET, DUBLIN 














geared 


SPEED REDUCERS 


straight line drives 





Neco speed reducers are used where speed 
reduction is required between two operating shafts. 


They can be used with an electric motor when a 
TYPE DS Up to } hp. or up to 100 lb. ft. 


clutch must be fitted between motor and gearbox. (illustrated) torque. 0-§ t0 475 r-p.m 


TYPE 25 Up to ¢ hp. or up to 25 lb. ft. 


8 


All transmitied torque and horsepower and output speeds 
torque. 0°079 to 312 r.p.m. 


listed are based on an input speed of 1400 r.p.m. 





TYPE HD Up to 2 h.p. or up to 200 lb. ft. 
torque. 0:62 to 480 r.p.m. 





flange mounting 


TELE SPEED REDUCERS Up to 1500 Ib. ft. torque. 0 22 to 
12°75 ©.p.m. 


Types 25, DS and HD 
speed reducers can be 
supplied with flange 


mounting instead of 


right-angle drives 


TYPE DR Up to + hp. or up to 100 Ib. ft. 


leet to enable the unit (illustrated) torque. 4 to 305 r.p.m. 


TYPE SW Up to 4 hp. or up to 25 |b. ft. 


8 
torque. 0:°05§ to 270 r.p.m. 


to be accurately bolted 





to your machine. 





eeeeeeeeaeoeeeeeeeeee © (Rd. No. 888,830) 
NECO GEARED MOTORS LIMITED +: 204 QUEENSTOWN ROAD - LONDON - S.W.8 


Subsidiary of Normand Electrical Co. Ltd. Telephone: MACaulay 3211-4 
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Just missing something in the 
way of heat recovery from steam 
plant rarely makes sense. 

It might make sense if heat re- 
covery were an extravagant, compli- 
cated kind of thing, but for the most 
part it isn’t. 

An obvious source of ‘‘waste”’ heat is hot condensate. 
thing is to see whether this condensate can be returned to the boiler 
feed tank, thus cutting down fuel bills. 

Sometimes this condensate gets back to the feed tank at too high a 
temperature and it is then worth examining whether part of its heat can 
be recovered through a flash vessel as flash steam. 

This flash steam is every bit as good as steam at the same pressure 
generated by a boiler, and is an equally adaptable tool. It can, tor 
example, provide hot water for heat or process through the use of a 
steam-to-water calorifier. 

Indeed, a careful but simple arrangement of a suitable Spirax flash 
vessel and ‘H’ Type heat exchanger is almost a classic example of 
common-sense, economical heat recovery. 

The Spirax ‘H’ Type design provides a high rate of efficient heat 
transfer, offers compactness in both size and price, allows easy specifi- 
cation, installation and maintenance, avoids expansion troubles, and 
offers a choice of horizontal or vertical fitting. Though not only a heat 
recovery unit, it does make many heat recovery theories click in practice. 
We've a number of free publications on heat recovery. Are you sure you 


have them all ? 





The immediate 





<qummnnEES: GUESS GHEE GEMS GERED GEE GAGA GUME GREEED GhEEED GlmnE> GEES cumEED cuueD GuieD que cum ammED 
** Flash Steam Recovery” 


“* Condensate Return” 


Please send .... copies of 


. copies of 


. copies of Pamphlet 401 describing the 
Spirax ‘H’ Type Heat Exchanger. 


NAME 
ADDRESS 


EG 459 
Spirax-Sarco Ltd. Cheltenham, Glos. Phone: Cheltenham 5175-76 


London: 28 Victoria Street, SW1 Abbey 6101-3832 
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"This PARKER 
MINI-GIANT’ 


cost us exactly nothing!" 


Fact! The time and labour it’s saved alone 
has paid for it. We're bang up to date on 
maintenance work and ready to tackle any- 

‘machine beds, machine shop floors 
plastering, car park and path surfacing 
It’s all hands on the job now and let the ‘Mini- 
a lot better, too. 


thing 


Giant’ do the mixing 


4 cu. ft. in—3 cu. ft. out. Ideal for faccory maintenance 
and real value for money at £86, the Parker ‘ Mini- 
Giant’ has balanced steel drums, is of all-steel construction 
easy tilting control, 
Side discharge model 


with roller bearings throughout; 
fully protected drive and engine 
will pass through a 2° 6” doorway. Standard side or end 
discharge model with cushioned rubber tyres and | h.p. 
Full after-sales service 
Why not write for 


petrol engine or electric motor. 
from depots over the country. 
details NOW. Advantageous H.P. Terms if desired—£18 
down and 12 monthly payments of £6.1.8. 












pet 


‘MINI-GIANT" 


4,3 CU FT CAPACITY MIXER 





HALF-BAG 








FREDERICK PARKER LIMITED, Viaduct Works, LEICESTER 
Phones : LEICESTER 62531! (7 lines) London : Stafford House, Norfolk Street, W.C.2 
= Depots at London, Cardiff, Sedgely (Staffs) and Leeds 


POWER TRANSMISSION— 
through the medium of 
FLEXIBLE 
FABRIC 
COUPLING 
DISCS 











*% Are easily assembled. 

*% Give extreme torsional flexibility. 

% Absorb irregularities in load variations. 

* Axial and parallel misalignments are corrected. 


ESTABLISHED 1895 


HLERMETIC RUBBER C2 [72 


ermetic Works, Ryland Street, BIRMINGHAM, 16 


Herr EDG besten 0983/4 Telegrams : ‘Hermetic Birmingham.”* 
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BRITISH ALUMINIUM FOR MARINE STRUCTURES 
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In shipbuilding, aluminium construction cuts weight, with consequent improvements in stability and performance. 


M.t. “Vestfonn’’, recently completed by Harland & Wolff Limited, Belfast, for Sigval Bergesen, Stavanger, has 


a welded alumintum wheelhouse front and top incorporating British Aluminium marine alloy plate and sections. 


It is particularly interesting in that some of the weld runs were made with the new self-guiding machine designed 
and produced by Quasi-Arc Ltd in consultation with Harland & Wolff and the Research Laboratories of British 


Aluminium. 


(ait the Geat 
Meee STAND 1, Row CC 


EXHIBITION Empire Hall, First Floor 


oLvmPia Lonoon 
16cm 30m APRIL 1959 


- 
The BRITISH ALUMINIUM Co Ltd 





NOR.FOLK HOUSE ST JAMES’S SQUARE LONDON Ss Wl 
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Lockheed soLENOID OPERATED 
4-WAY VALVE 


This new directional control Valve is suitable for fluid flows up to 20 g.p.m., with low pressure 
drop, at working pressures up to 3,000 p.s.i. The D.C. solenoids (up to 240 volts) have rectifiers 
to suit local A.C. supply voltages. The main valve plunger can be either spring centralised or 
arranged for two-position detent location. 

Over-riding press-button manual control can be incorporated if required 

Tappings }” B.S.P. parallel thread. Our leaflet RC.1305/1 gives full particulars. 

May we help you solve your remote and/or sequence control problems? 


LOCKHEED PRECISION PRODUCTS LTD. Industrial Hydraulics Division 
SHAW ROAD, SPEKE, LIVERPOOL 24 Telephone HUNTS CROSS 2121 











iss 


REGD. TRADE MARK 


INDUSTRIAL HYDRAULICS 











: > COMPLETE INSTALLATIONS OR INDIVIDUAL UNITS < 











yoribedved visit US AT 
hsvocieted The Engineering, Marine, Welding and Nuclear Energy Exhibition 
Campane STAND 4 Ground Floor, Grand Hall + STAND 8 Inner Row Gallery, National Hall 
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FIRST FLOOR, EMPIRE HALL 
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See us on Stand 4 
Row BB Fist Poor 


Cmpite Hall 


NEW PRODUCTS ON SHOW : 





* The completely new range of Crofts Universal Worm Reduction Gears and Universal 
Helical Gear Units. 

* The new Crofts ‘ Ritespeed ’ Motorised Conveyor Pulley ; a self-contained, internally-driven unit. 
The new ‘ Croft-Ring ’ Flexible Resilient Coupling. 
Crofts Patented Magnetic Clutches and Brakes. 


* The versatile new ‘ Unidaptor’ reduction gear units. 





ALTERNATIVE DISPOSITIONS 
OF INPUT SHAFTS 
(VARIOUS OTHER OUTPUT AND 
INPUT POSITIONS POSSIBLE) 





Universal Helical Gear Unit : Universal Worm Reduction Gear: 
Adaptable to any mounting position for any combination Up to §0 mounting positions and different arrangements 
of gears or shaft arrangements. of input and output shafts. 





CROFTS (ENGINEERS) LIMITED. | nis sisson tas cnsevee 


POWER TRANSMISSION ENGINEERS Glasgow, Ipswich, Leeds, Liverpool, London, 


Manchester, Newcastle, Northampton, Notting- 


THORNBURY 5 BRADFORD 3 ‘ YORKSHIRE ham, Sheffield, Stoke-on-Trent. 


Telephone : 65251 (20 lines) Telegrams : ‘ Crofters Bradford Telex’ Telex 51186 





Subsidiary Companies in Canada, South Africa, U.S.A. 
Worldwide Representation 
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NerleEVEMENT 


THE C.AN. 
DISTRIBUTOR TYPE 
FUEL INJECTION PUMP 
TYPE ‘DPA’ 


The C.A.V. contribution towards the success of the lower-cost modern diesel 





engine—the ‘DPA’ pump, developed by C.A.V. research—has rapidly established 
itself in a premier position, 180,000 having gone into service in the last two 
years in all parts of the world. The ‘DPA’ pump offers many advantages—it is 
“DPA Injection Pump 
h Mechan / Geverno : . . . , . 
ss ee — simple, light and compact, ideal for installation where space is restricted. It lends 


itself to the simplest and least expensive form of drive. It is suitable for high speeds, 


and needs no special lubrication. Supplied with mechanical or hydraulic governors. 


The World’s Leading Manufacturers of 


RSs; DEMIS, ALTON, LCVOneun, W.8: 
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VAUXHALL © « e an internationally illustrious 


name in the motor industry —and for accurate, economic 
production of many components, Vauxhall Motors Ltd 


have installed Newall! Grinding Machines. 


Finish grind of the bearing diameters on this main 
driving pinion was a single operation with twin | 0) D FE L 


wheels—an example of the many applications 


ILLUSTRATED , ‘ 
for increased productivity obtainable with the 


Rit Dcvassun CYLINDRICAL GRINDER 


ON REQUEST TO 


NEWALL GROUP SALES LIMITED 


PETERBOROUGH Peete resem 3227-8-9 








Coal — 
Oil-fired ! 


The COLTMAN 
‘ECONOMIC’ Boiler 


adaptation. 
Possessing greater 
heating surface than 
most boilers, Thermal 
efficiency is increased. 
Oil-burning units can 


THE 


The ‘ECONOMIC 
has many important 
and Cpestanding 
features includin 
Quick Steaming 

city. No Brickwork 
Setting. Economy of 
Floor Space. Accessi- 
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It’s the exclusive Cheney 
design and patented thrust 
washer and insert that give the 
Cheney Clip that extra, never- 
é relaxing grip. A larger diameter 
screw ensures deeper, more positive 
thread engagement to withstand 25%, 
extra torque—and yet the Cheney 


the clip 
with the double 
grip 


TRADE ENQUIRIES TO:— 
FENTER LTD., 
184.ASTON ROAD, BIRMINGHAM 6 


“es , ty bility giving Ease of 
— Clip costs no more than any other 
type. Always ask for a Cheney 


Clip and see the difference. 


li 


With Autometic Stoker or Burner fully 
complies with the Clean Air Act. 
ure Mlustration.) With ‘"NU-WAY 
Automatic Oil Burner. 
(inset.) With _— & Nesbit Auto- 
matic Coal Stok 


water W. COLTMAN 4& Co. (BOILERS) LTD. 
CENTRAL BOILER WORKS - LOUGHBOROUGH 
Tel: Loughborough 235! Grams: Boilers, Loughborough 


HAWKE i amenentie caudate 


Hawke pe Glands and Sealing Boxes 
are used throughout the Recommended where armoured cables 
are used and where flameproof installations are required. Specified for oil 
Refineries, atomic power plants, and all hazardous areas. In regular use by 
Government Departments, the Centrai Electricity Authority, the National 
Coal Board, Chemical Industries, Oj! Refineries and Steel Companies, 











Compression 


*% DURGAPUR Steelworks, INDIA, has specified standard 
Hawke cable glands (specially treated) 7/G3, 8/G3, 9/G3, G/II 


HAWKE CABLE GLANDS LTD. 


Ashworth St., Denton, Manchester. Tel : DENton 3868/9. 





* When ‘near enough’ 
is not good enough... 


PRECISION TORQUE SPANNERS 


L3 TEST RIG 


% Control torque application automatically 


DESIGNED FOR THE HIGHEST STANDARD OF ACCURACY * Make overloading impossible 


% Do not depend on the vision, care or skill 


Some leading users of “ACRATORK” equipment of the operator for their accuracy 


Sir W. G. Armstrong Whitworth Aircraft Led. % Are unaffected by side loads 


British Overseas Airways Corporation * British European Airways Corporation 
Bristol Aircraft Company Ltd. - The British Thomson-Houston Company Ltd. 
The De Havilland Aircraft Company Ltd. - The English Electric Company Ltd. 

Ferranti Ltd. - The General Electric Company Led. Girling Ltd. 
Hawker Rican Ltd. - Humber Ltd. - Imperial Chemical Industries Led. 
Marconi's Wircless Telegraph Company Ltd. - Ministry of Supply, 

National Coal Board - F. Perkins Led. - The Plessey Company Ltd. 
Rolls Royce Ltd. - A. V. Roe & Company Ltd. - The Royal Air Force. 
S. Smith & Sons (England) Led. - Standard Telephones & Cables Ltd. 
United Kingdom Atomic Energy Authority - Vauxhall Motors Ltd. 
Vickers-Armstrongs (Aircraft) Ltd. 


% Give precision results with unskilled labour 


%& Retain their accuracy for long periods of 
continuous use without attention 


LETTE MRT Re B38 pao rs 


rn 


Sixteen models provide 

for loads up to 850 Ibs/ft 

Also Hydraulic Torque Generators 
for loads up to 3,000 Ibs/ft 


Mocs 


I 


World Distributors 


CORY BROTHERS & CO LTD 


CORYS’ BUILDINGS - CARDIFF . Telephone: Cardiff 3114! 


7” 


SN 
OR bee 


east 
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This Towns Gas Fired Continuous Heat Treatment Furnace is installed at the 
Shepcote Lane Rolling Mills Ltd., Sheffield for softening Stainless Steel Strip. 


We specialise in the design and construction of 

Open Hearth Furnaces. 

Soaking Pits of all types. 

Continuous Multi-zone Bloom and Slab Re-heating Furnaces 
Continuous Bogie type Ingot and Slab Heating Furnaces. 

Furnaces for Aluminium Melting, Coil Annealing and Slab Re-heating 
Forge and Heat Treatment Furnaces 

Stress Relieving Furnaces. 

Shipyard Plate and Bar Furnaces. 

Modern Lime Burning Kilns. 


PRIEST FURNACES LIMITED : LONGLANDS - MIDDLESBROUGH 


also at TELEGRAPH BUILDINGS HIGH STREET SHEFFIELD 





Stainiess 
Strip 

Softening 
Furnaces 








The last word in 
Furnace design 


$1 
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SPECIALISED 
FABRICATION 


i’ mild steel plate valve casing, weighing 4 tons; 
in two pieces, a cylinder and a cone; dia 
9 7” tapering to 6’ 2” by 10’ 44” long. 


One of three stainless steel! road tanks, for 
transporting phosphoric acid ; each tank has three 
compartments and is jacketted with aluminium 


These two examples are typical of the large range of fabricated constructions produced 
by Widnes Foundry & Engineering Co. Ltd., who offer a comprehensive 
service to industry, both in fabrication and foundry work. 


WIDNES ‘ounpry & encineerine co. LTD. 


ESTABLISHED {184! 


APPROVED BY LLOYDS FOR CLASS Ii WELDING FOR PRESSURE VESSELS 
LUGSDALE ROAD, WIDNES, LANCS. , PHONE : 22514 and 2889. , GRAMS : “FOUNDRY, WIDNES” 
W468 
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Empire Rubber 
Rubber Bonders 


design, prove and 
bulk manufacture— 


1 Flexible BARREL MOUNTINGS 
—a simple 
general purpose mounting. 


2 Flexible INSTRUMENT MOUNTINGS 
—delicate for 
instrument insulation. 


3 Flexible BOBBIN COUPLINGS 
—protect against torsional shock. 


4 Bo.tarn FIXINGS 
—instantaneously fix or release. 


5 Flexible HEXAGONAL BOBBINS 
—prevent twisting when fixing. 


CATALOGUES TO CONSULT 


EMPIRE RUBBER COMPANY, 
RUBBER BONDERS LIMITED 


DUNSTABLE 
BEDFORDSHIRE, ENGLAND 
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JOHN BULL RUBBER CO. LTD. 
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you want to impose 









Bet you we’ve seen that before 


—that component, Sir, which must be made in rubber. Not 
just rubber, but a rubber that will stand up to the conditions 
bet you we've seen that specification 


before. We've been making rubber of all kinds, in so many 


shapes and sizes, for so long, for so many industries 


that the 


chances are we already have what you are wanting. If not, 


we can soon make it. 


‘Doc’ knows all the answers ! 


In case you didn’t see our last advertisement, ‘Doc’ is the personification 
of John Bull technical and scientific knowledge. He is always happy 


to put his brain to work on your behalf. 


BULL 
ubher 


(INDUSTRIAL SALES DIVISION) LEICESTER 





Stretch we 

Squeeze a 
Heat 
Freeze Wu 





« TELEPHONE 36531 








- 





(Photograph by courtesy of the National Coal Board ) 


SURVEY 

DESIGN 

SUPPLY 
INSTALLATION 


Eagre's skilful planning and 
Practical experience on rail- 
way preparation, from earth- 
works to the finished job, 
ensures that your scheme can 
be well and economically laid. 


Railway material is supplied 
from Eagre'’s own resources. 
Eagre also works for British 
Railways, the Gas Board, the 
United Steel Companies, 
Central Electricity Authority, 
etc. 


Whatever the magnitude of 
your siding requirements, 
consult — 


= EAGRE | 


CONSTRUCTION 
CO. LIMITED 


East Common Lane 
Scunthorpe: Lincs. 
Telephone 4513 (5 lines) 
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C. A. PARSONS & CO. LTD. 


These names 


A. REYROLLE & CO. LTD. 


make 


NUCLEAR 


HEAD, WRIGHTSON & CO. LTD. 


SIR ROBERT McALPINE & SONS LTD. 
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Bradwell, Essex, has leapt into fame WHESSOE LTD. 


as the site of the first commercial nuclear 
power station in the world to be 
built by N.P.P.C. Eight names make 
The Nuclear Power Plant Company 2 " 
Limited. N.P.P.C. thus combines the Ce a a a Seen ove 
resources of eight specialist companies 
whose individual skills are 
co-ordinated to form a unified team ; 
capable of undertaking the construction RST REnMY ALEX. FINDLAY & CO. LTD. 
of complete nuclear power Cle Tea 
Stations throughout the world. 


Bradwell nuclear power station will have 


a guaranteed output of 300 Megawatts. It is 
being built by The Nuclear Power Plant Co. = Re CLARKE, CHAPMAN & CO. LTD. 


Ltd. for the Central Electricity Generating Board. 


P P Nuclear Power 


A Greater Britain through 





THE NUCLEAR POWER PLANT COMPANY LIMITED - BOOTHS HALL - KNUTSFORD CHESHIRE 
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FIRST IN THE FIELD—STILL IN THE LEAD 


_ LI N C0 LN Arc Welding 


Equipment 







iS your 
key to 


Production 





Efficiency 






Lincoln leadership in every aspect 





of arc welding equipment, will be shown 

and demonstrated at Stand No. 4U (Empire Hall) 
The Engineering, Marine, Welding and Nuclear 
Energy Exhibition, Olympia, London, 


from 16th—30th April 1959. 


LINGOLN ELECTRIC CO LTD 


WELWYN GARDEN CITY - HERTS - WELWYN GARDEN 920 (5 lines) 4581 (5 lines) 


te 








BOILERS UNDER 
CONSTRUCTION AT 


DRARKRELOW 'B' 


by 


FOSTER 
WHEELER 


for the 


CENTRAL 
ELECTRICITY 
GENERATING 

BOARD 
Illustration shows Drum Lift for one of three 
DRAKELOW “B” 


Each boiler 860,000 Ib/hr: 
1,600 psig; 1010° F. 


P.F. reheat boilers at 


Power Station 


FOSTER WHE 


x W RTH PLAC 


LIMI 


2) 


a 3.2 
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Sandvik Mechanical Tubing reduces 

the production costs for machining 

cylindrical components, bushes, rollers, 

sleeves, rings, etc. Mechanical 

Tubing saves the cost of drilling 

the ‘‘ inside out’’ of solid steel 

bar and thus eliminates the “* hole ”’ 
cost. 


SANDVIK MECHANICAL TUBING 


saves material, time, tools and handling. 


is produced in high-grade Sandvik Steel 
with 0-35 % carbon content. 


is supplied at 35 t.s.i. tensile strength. 


is stocked in 72 sizes up to 9} inch o.d. 
in 3 ranges of wall thickness. 


In addition to the above general purpose 
quality, Sandvik supply Mechanical Tubing 
in Stainless and other Steel grades for your 
special requirements. 


Write or ‘phone NOW for detailed 
information and technical brochure E.370E. 


MECHANICAL TUBING 


SANDVIK SWEDISH STEELS LTD., 
MANOR LANE, HALESOWEN, BIRMINGHAM. 
Telephone: HALESOWEN 2121 (7 lines) 
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ELECTRIC MOTORS 
and GENERATORS 


for all industries and all services 





24.4 eee, 


A 330 b.h.p., 3,300 v., 730 r.p.m. Mather and 

Platt drip proof, double squirrel cage induction 

motor, with air filter, driving a cable belt conveyor 

in a coal mine in Scotland. The motor is of the 

low starting current type arranged for switching 

direct on the line, taking 3-65 times full load 

current, and is directly connected to the gearing 

which drives the cable belt. The small motor in Mather & P| {t 
the foreground is for driving at slow speed for | 


rope inspection purposes. LIMITED 


PARK WORKS MANCHESTER 10 


Telephone : COLlyhurst 2321 
Telegrams : Mather, Manchester. 
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| minirack | 





Immediate & permanent 
CHART RECORDINGS 


MOBILE PEN EQUIPMENT 


INSTRUMENT TYPE MPE 223 





The advantage of seeing a chart recording 
fmmediately cannot be over-emphasised. 


Most recording work is done to compare 
in detail the relationship and sequence of 
waveforms produced by electrical and 
physical phenomena, and if the records are 
seen while these actions take place, a mu¢éh 
more intimate grasp of the relationship is 
obtained. 

The Minirack MPE.223 is designed for 
constant use at high capacity. It is extremely 
sensitive and robust, and the recording 
element is a simple pen unit that is fool- 
proof. 

The advantages of this machine will be 
obvious to all research workers. 


QUANTITY PRODUCTION ENABLES 
THIS INSTRUMENT TO BE SOLD 
AT THE LOW PRICE OF £388. 





The Minirack MPE 223 two channel pen recorder 


MR5I2 AMPLIFIER: 
Each pen unit is driven by a MR512 amplifier to the following 


specification : 


STANDARD M940B PEN UNIT: | 
MAXIMUM DEFLECTION: 4 cm. peak-to-peak. INPUT IMPEDANCE: 1°2 Megohms. 
} 


LENGTH OF PEN ARM 10 cm 


‘ = 50 
FREQUENCY RESPONSE: Flat to within + 10°, D.C. to 55 cps. OUTPUT IMPEDANCE: 250 ohms. ; 
MAXIMUM LINEAR OUTPUT CURRENT SWING 30 mA 
SENSITIVITY: I mm. per milliamp approx. Linearity in this range better than = 2°,, of maximum output 
LINEARITY: Better than 2°, of full scale deflection current. 


MAXIMUM SENSITIVITY: 240 milliamps per volt. 

FREQUENCY RESPONSE: Flat from D.C. to 1 Keps. 30°, down 
- immer at 5 Keps. ; 

t) Laower tnpedamce ¢ | OUTPUT LIMIT RANGE: Approximately 85 to 140 volts output 
across a 4000 ohms load. 


Special pen units can be made to customer’s requirements having 


> 


2) High sensitivity at the expense of frequency response 


| SOUTHERN INSTRUMENTS 


DATA HANDLING AND RECORDING DEPARTMENT OF SOUTHERN INSTRUMENTS LIMITED CAMBERLEY SURREY TELEPHONE: CAMBERLEY 3401 














April 10, 1959 THE 

















all descriptions in alloy 


and Carbon Steels 
(all heat treatment facilities) 
















ORSTER & SONS LTD 
FORGEMASTERS AND ENGINEERS 
COPPERAS BANK FORGE, SUNDERLAND 
TEL: 2876 "GRAMS: ‘FRAMES’* S'LAND 
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TO SUIT 











Tree “Hh” 





EVERY REQUIREMENT 


ABIX Cycle Stands are constructed of steel throughout, stove enamelled green. Roof 
sheeting is normally of galvanised corrugated sheets. if required, sheeting can be 
supplied in Aluminium or Asbestos. 


There are 30 different types from which to choose. 





Write for illustrated catalogue E/! to : 


ABIX (METAL INDUSTRIES) LIMITED 
STEEL EQUIPMENT FOR OFFICE AND FACTORY 
POOL ROAD, WEST MOLESEY, SURREY 


Phone: MOLesey 4361/3 Grams: Abix, &. Molesey 
OTHER ABIX PRODUCTS: Steel Partitioning, Clothes Lockers, and Adjustable Scee! Sheiving 












4 MILLION GALLONS 


per day 


ISLE 


ARTESIAN WELLS 


FROM 
THREE 30 DIAMETER 
OVERFLOWING 
BOREHOLES 


For almost a century 
we have been construct- 
ing wells, and time has 
proved that they were 
well done. 


It has always been our 
policy to give attention 
to detail and to visualise 
the end, with the inter- 
mediate snags, in order 
to bring the job to a 
successful conclusion. 


Our knowledge of 
Water Engineering is old 
in years, but our outlook 
and approach are as new 
as tomorrow. 

Let us tackle your 
Well job now and give 
you a well done job. 


C. ISLER & CO. LTD., BEAR LANE, SOUTHWARK ST., LONDON, S.E.! 


Telephone : WATerloo 7044 


Branches ; 93/4 BROAD STREET, BIRMINGHAM iS 
BARDON CHAMBERS, KING ST., LEEDS | 


Telephone: Midland 1762 
Telephone Leeds 23550 


% 
: 
i 
& 
: 





THE 





minutes — 
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and the die is cast! 


In quarter of an hour this heading die was shaped from hardened 
high-sp ed steel. Besides bi ing sper dy and accurate, the method was 
simple; electro-erosion by GKN SPARK MACHINE. GKN electro-erosion 
greatly speeds and simplifies the cutting of complex shapes. It 
eliminates the difficultics involved with hard-to-handle materials 
such as hardened steels and tungsten carbide. 


GKN Spark Machining gives a high cutting rate with low electrode 


1X] soark machine 


DESIGNED BY THE GKN RESEARCH LABORATORY 


Manufactured by 


WELSH METAL INDUSTRIES LTD. Caerphilly, Glamorganshire. 


Coles A M. C. Layton Limited, 96-98 Victoria Street, London, S.W.1 
ales Agents ae : 
ae Rudkin & Riley Limited, Cyprus Road, Aylestone, Leicester 





wear and a good surface finish for dies, moulds, press tools and form 
tools in designs of an intricate nature. It is extremely simple 
and safe in operation. Accuracy? In general, a tolerance of .002” 
can easily be held and if required this can be reduced to .001”" ©1 
even .0005”. 

If you would like to know more about GKN Spark Machining, please 


get in touch with Welsh Metal Industries or Sale Agents. 
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Just cut them off 





RectancuLar Hottow SECTIONS 


R.H. Sections, having flat sides, eliminate the need for special 
shaping of component structural members prior to welding. 
Any straight-cut R.H.Section or tube will fit accurately against 
them, whether square-on or at an angle, and, moreover, lugs 
of various kinds, produced from tube or bar, are easily at- 
tached. Welding is simple and no bevelling is necessary. 











SIZES. 16 standard sizes of hot-rolled R.H. Sections are avail- 
able, on in two thicknesses; they range from 1%” square to 
5” x 2%". Several sections have matching dimensions and this 
is of alias in the production of neat fabricated structures. 
The 1%° square R.H.S., for example, matches the short 
sides of a 35%” by 1%” R.H.S.; these matching dimensions are 
made clear in our pamphlet. 


Welded steelwork using R.H. Sections alone, or in conjunction with 
tubes, is completely sealed; thus only the outside requires painting 
and there are no recesses to trap dirt or moisture. 





Our subsidiary, Tubewrights Ltd., of 25 Buckingham Gate, London, 
S.W.1, is willing to advise on or quote for any welded sub-assemblies 


or complete units in R.H.S., in tubes, or in a combination of both. 


. H OLLOW 
R.H. Sections are sold in 21 ft. lengths in standard bundles and are 


stocked at S & L warehouses throughout the country. SECTIONS 


Pamphlet giving full dimensions, properties and prices 
will be sent on application to: 


Stewarts and Lloyds Lid 


STRUCTURAL STEEL DEPARTMENT, BROAD STREET CHAMBERS, BIRMINGHAM, 
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At Newbury 





we are very good 
at putting 2 and 2 together 
and making 4 (as you can see). 
That is why we welcome any kind of gearing problem. 
it might be that the answer 
lies in One of Our standard range of units, 
but if not, the experience of our 
team of engineers and designers 
is always at your service 
to design and produce 


the perfect unit for the job. 





OPPERMAN GEARS LTO NEWBURY BERKSHIRE Telephone Newbury 1701 Telegrams Oppigears Newbury 
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Industrial Burners 












Design and Execution of Complete Installations. 


Schieldrop Industrial Burners cover a wide 
range of types to suit all normal needs. Designs 
gladly submitted for any type of Burner to 
special requirements. Schieldrop Burners save 
tons of fuel, and quickly prove to be a most 
profitable investment and a highly efficient pro- 
ductive unit. Send for full details of operating 


results, and catalogues quoting reference A/12. 


* & CO. LTD. 








] 
| 


LONDON : 2, 3 & 5, STUDIO PLACE, 
KINNERTON ST., LONDON, S.W.I. 
Telephone: BELGRAVIA 3785 


BIRMINGHAM : 17, WELWYNDALE ROAD, 
SUTTON COLDFIELD. 
Telephone: ERDINGTON 2772 


MANCHESTER : 32, DEANSGATE, 
MANCHESTER. Telephone: BLACKFRIARS 385! 


SWANSEA : 11/12, WIND STREET, 
SWANSEA. Telephone: SWANSEA 495! 


SCOTLAND : 6, CARRUTH DRIVE, 
KILMACOLM, RENFREWSHIRE. 
Telephone: KILMACOLM 279 


STOTFOLD, BEDS. Tel. 414 (4 lines) 
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if it’s a Question of.. 


Low Cost 
| Water lreatment 


consult 
John Pittam ¢ Co 


The J.P. Water Treatment Service offers a 


<eneiapenencinneseesilD 












country wide technical service organisation backed 
by the laboratories and resources of one 

of the major manufacturing groups of the country 
We shall be glad to provide free consultation 


and advice on request. 


Please send for full 


Please send the J.P. Brochure to Technical information 


JOHN PITTAM & CO. 

(Division of Tannin Developments Ltd) 

London Office : 

Shell-Mex House, Strand, London, W.C.2. 
Telephone : COVent Garden 2211 

Works : 

Ditton, Nr. Widnes, Lancs. 


Telephone : Widnes 2465 
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5 And silence. like a poultice, comes 2 
: — Toheal the blows of sound = 
Oo heal the DlLows Ol sound... $ 
: ; O. W. HOLMES The Music Grinder : 


In the suppression of the constant whine associated with 
turbo-blowers or high-speed fans (axial or centrifugal), the 
VOKES N.C.S.P.3 Splitter Absorption-Type Silencer has 
proved its efficiency both in rigorous laboratory tests and 
under normal industrial operating conditions. 


Attenuation is excellent over a wide range. Velocities as 





high as 100 ft./sec. can be met without any serious deteriora- 
tion agd temperatures as high as 1000°F or more can be 


accommodated. 







Write for descriptive leaflet. 


Ht 
} | 
4-—+-—+—$-$- + +44 


+. t+ + $444 












* Applications include: ° 
Air conditioning and Marine turbo-blowers + + + a ety 
ventilation of Locomotive turbo-blowers PAUQUINCY wm CELES PIR SECOWD 
j etc., etc. , ; : 
Factories ary This specimen attenuation curve shows the acoustic 
Offices Please ask for full performance of a 24-in-bore, pure absorption 
Power Houses details or technical advice. silencer. 
Stores, etc. 




















VOKES LIMITED - GUILDFORD - SURREY 
Tel: Guildford 62861 (6 lines). Grams & Cables : Vokesacess, Guildford, Telex. Telex: 13-535 Vokeacess, Gfd. 
Vokes Australia Pty. Ltd., Sydney. 







Represented throughout the World. 








VOKES—Air and Gas Filters for Chemical, Nuclear Energy, Oil Refinery, and Pharmaceutical applications etc; Air conditioning filters; Compressed air pipe line filters; Air, Oil and 
Fuel filters for Diesel, Gas Turbine and other i/c engines; Hydraulic filters; Silencers for Engines, Fans and Blowers; High efficiency Multi Cyclones. 
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INDUSTRIAL X-RAY 
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,..for VERSATILITY 





SOME 
MOUNTINGS 
FOR THE 
250-kV 
TUBEHEAD* 


if 
a” 
| 


Telescopic- 
} suspension 
Hee j tubehead 
mounting 


te 
bat 
} 
j 








= 


Cc 


Double- 
column gantry 
tubestand 








Dual-travel 
tubestand 


* Let Marconi engineers help you in your choice of 


mountings. In addition to those shown, other tubehead 
mountings are available to suit specialized requirements. 


The Marconi 250-kV Constant Potential X-Ray equipment is one 
of the most efficient and versatile ‘inspection tools’ at the service 
of the engineering industry. The basic apparatus comprises four 
main items — a high tension transformer-rectifier unit, a control 
unit, an oil circulator/ cooler and the oil-cooled tubehead 
illustrated above. 


The kilovoltage range — which is from 30 to 250 kV in 2-kV 
steps—permits examination of components varying from plastic and 


aluminium items to ferrous sections more than three inches thick. 


The scope of the apparatus has been extended still further by 
the development of a comprehensive range of tubehead mountings, 
which includes fully mobile and semi-mobile units, and suspension 
and static tubestand types, some of which are shown on the left. 
These mountings have been designed to meet industrial require- 
ments and Marconi engineers are always available to recommend 
the most suitable installation, or suggest adaptations. For pre- 
liminary details of the Marconi 250-kV Constant Potential X-Ray 
equipment, please write for leaflet AJ 21. 





Please address enquiries to MARCON! INSTRUMENTS LTD. at your nearest office: 
London and the South Marcom: House, Strand, London, W.C.2. 
Midiands: Marconi House, 24 The Parade, Leamington Spa. Telephone: 1408 

North: 23/25 Station Square, Harrogate. 

Export Department: Marconi instruments Ltd., St. Albans, Herts. Telephone: St. Albans 5616]! 


Telephone : COVent Garden 1234 


Telephone: 67455 


April 10, 1959 


See us at the 
Engineering, Marine, 
Welding and Nuclear 

Energy Exhibition 
Stand number 3, row DD, 
ist floor Empire Hall 
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CL 


PRESSES 





INTEGRAL SOLID 
STEEL FRAME 





DIRECT ACTING 
AIR CLUTCH 


BUILT IN 13 
SIZES 


CAPACITIES 
FROM 300 TO 8000 
TONS 


LET US 
DEMONSTRATE 
TO YOU 


Sole agents for the 
range of Ajax Forging 
Machinery 





L\V/2\ 0 MH aN 4QueenStreet, CurzonStreet, London, W.1 
z Telephone: GROSVENOR 8326-5 


Midland Cffice and Demonstration Room: 


WILFORD CRES., NOTTINGHAM. Tel.: Nott. 88008 
NRP 9045 


ASSOCIATES LIMITED 














STEEL FRAMED BUILDINGS 


Engineering Workshops, samaitaad Mill Buildings, Harbour Sheds, 

Go-Downs, Mine Buildings, Tea Factories, Sugar Factories, Rice 

Mills, Jute Mills, Cotton Mills, Rubber Factories, Bungalows, 
Etc., Etc. 


———— 


SPECIALITIES: 
Pit Headgear, Pumping Stations, Power Stations 


Bridgework, Built Columns, and Riveted Work of all descriptions 


BROWNLIE X% MURRAY, LTD, 


POSSIL IRONWORKS, POSSIL PARK, GLASGOW 


: EEN VICTORIA ST., E.C.4. Tel LIVADIA, GLASGOW 
LONDON: Oe eae SEQUENCE, LONDON 


rt Street ironworks, Leeds 9 


101 


Diesel 
Engines 


Main Propelling 
Diesel Engines 
In powers up to 


1,200 H.P. 


THE NEWBURY 


DIESEL CO. LTD. 
NEWBURY, BERKS 





























la on 


Clutches and Power Take-Offs 
Single and three-stage Hydraulic 
Torque Converters. 

Marine Reverse and Reduction 
Gears, Fluid Couplings. 





BRITISH TWIN DISC LTD 
PRIORY ROAD, STROOD, 
ROCHESTER, KENT 


Telephone: STROOD 7866! 














CROSTHWAITE FURNACES and 

SCRIVEN MACHINE TOOLS LTD. 
Tel.: 3241 1-2 
London, S.W.1 Tal. Abbey 2966 


NORRIS BROS. LTD. 


to underta 


DESIGN, DETAILING 
and DEVELOP 





ng 
ngineering 


Mechanical Handling 


Nuclear Engineering 

Plant Layout 

Production Tooling 

Servo Mechanisms and 
Automation 

Special Machines and Projects 

Structure and Reinforced 
Concrete, etc. 


53 VICTORIA STREET. $.W.1 














- TEL ABBEY 6132 — 
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ilustrated on left: 


Two Solvent and two Crude Liquor Coolers in Stainless 
Steel for United Kingdom Atomic Energy Authority 


Illustrated below: 


Single effect forced circulation evaporator in 18/8Ti 
Stainless Steel and Mild Steel comprised of 


All shapes eee one tubular calandria, 2ft. o/d by 22ft. Sin. 
; long over flanges, fitted internally with 
and sizes 


fixed tubeplates and 96 tubes 14in. bore 
by 16 s.w.g. One separator 4ft. i/d. by 
12ft. Yin. long on straight by iin. thick, 
having a conical bottom plate 

and dished bolted top cover ; 

one set of inter- 

connecting 

pipework. 











| STAINLESS STEEL’ 
| EQUIPMENT 
provides the answer 


We also fabricate in Mild Steel, Nickel, 
Write Aluminium and other metals to Plant 


for details Engineers’ specifications 
to 














W. P. BUTTERFIELD LTD., P.O. Box 38, Shipley, Yorks. Tel.: 52244 (8 lines). 
Branches: London Tel.: Holborn 2455 (4 lines). Birmingham Tel.: EAS 0871 and 
EAS 2241. Bristol Tel.: 27905. Liverpool Tel.: CENtral 0829. Manchester 
Tel.: BLAckfriars 9417. Glasgow Tel.: CENtral 7696. Belfast N.1 Tel.: 57343. 
Dublin Tel.: 73475 and 79745. 


QUALITY 
WELDING 


The calandria is tested 

to 180 p.s.i.g. on the shell side and 
30 p.s.i.g. on the tube side; the separator is tested 
to 5 p.s.i.g. and the pipework to 50 p.s.i.g. 




















FIRST GLASS WORKMANSHIP 


4 
THE BEST OF EQUIPMENT 











Min ni 


> 


i 
PLOW 


cet w RIC 
\ . ll inl i 


: 
I 


ANT 
Mi ! whi BROTHERS LIMITED 


a 2 






ny 
London Office: 1/97 Knightsbridge, S.W.7 Tel: Knightsbridge 2525 
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DRO FORGINGS 


In all types of Alloy, Stainless, Heat and Creep- Resisting 





Steels, Nimonic and Titanium Alloys for Aircraft, Marine 





Engineering, Automobiles and Lorries, Food Processing 


PERTH -DERTHO 


i en SHEPPIELD & DARLEY DALE 


entitled “Drop Forgings 
in Alloy Steels,” is avail- 


eid 03 THE FORGINGS BEHIND BRITISH WORLD RECORDS 
ON LAND, WATER AND IN THE AIR 








Machinery and General Engineering. 

















THE FIRTH-DERIHON STAMPINGS LTD. ‘ SHEFFIELD - ENGLAND 
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The most versatile ; All metal construction for constant 
| accuracy. Non-smudge straightedge, 
DRAFTING MACHINE takes any length of paper. 
l Shows a saving of up to 50% intime 


_ “ ; et Fo : On the market and space in planned drawing offices. 
for 


Seem Seat on a 
PASE EE ee 











Ce ee ey PR oa hae 
RS a cag ist brn an Win ACR ae he 


7th-17th APRIL 
AT EARLS COURT. 
FACTORY EQUIPMENT 
EXHIBITION. SEE OUR 
STAND No. B.90. 


~< 
16th-30eh APRIL AT “~ 
OLYMPIA. ENGINEERING 
MARINE, WELDING & NUCLEAR a4 
ENERGY EXHIBITION. SEE OUR STAND ~ 
No. 6, INNER ROW GALLERY, GRAND 
HALL, . 


ewee.w «Sethu 
BELLE VALE: HALESOWEN om iho hyn ll 


TELEPHONE: CRADLEY HEATH - 69411 - 2 -3 a eee ae? 


ONTITE 


The World’s Finest 
Pipe Fittings 














@ All Kontite Castings are made in corrosion 
resisting gunmetal. 


The Kontite range of fittings is the largest in the trade. 


@ Our delivery service is second to none and all items can be 
delivered within a matter of days. 


@ Kontite Compression Fittings are made for all sizes of pipe 
up to 6” bore. 


Free comprehensive catalogue will be supplied on request. 


KAY & COMPANY (Engineers) LTD. 


ENGINEERS BRASSFOUNDERS & ALLOYERS 


Bolton Brass Works, Blackhorse Street, Bolton, Lancs. 
Phone: 304! Grams: “*Kontite"* Bolton Telex No. 63-186 
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HOWEVER SPECIAL YOUR REQUIREMENTS MAY BE WE CAN SUPPLY FITTINGS FOR YOUR PURPOSE 
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The Sykes VS4A is a machine designed 
first and foremost for the fast shaving 
of fine pitch gears to a consistently 
high degree of accuracy ; especially 
for the precision finishing of 

fine pitch gears for electronic 
instruments, control mechanisms 

and similar precision apparatus. 

The VS4A can shave spur and helical 
gears up to 4 inches in diameter and 

| inch face width, 

with a pitch as coarse as 16 D.P. 

As with all Sykes machinery, 

the VS4A is built to the highest 
standards of accuracy and rigidity. 

It occupies the minimum of floor space, 
and its simple loading enables it to be 
operated quite easily by unskilled 
labour. If required, automatic 

loading can also be employed. 

The VS4A, once loaded, will rapidly 
and automatically perform a full cycle 


If you want perfection... 


highest accuracy, best surface finish and 
quietest operation is achieved by gears which 
have been shaved. If the fine pitch gears you 
produce have a total composite error of 
more than 0.0003 inches, 

you should find out more about the VS4A 


of operation varying from 13 to 45 
seconds — depending on the material 
and characteristics of the component. 





PRECISION 
GEAR SHAVERS 











W. E. SYKES LTD - STAINES - MIDDLESEX - ENGLAND 


and associated companies 

Sykes Tool Corpn. Ltd., Georgetown, Ontario, Canada 
Sykes Machine & Gear Corpn., Newark, N.J., U.S.A. 
W. E. Sykes Ltd., Mascot, Sydney, N.S.W., Australia 
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The KEY toa good replacement 
floor topping 








FNS bes 


by the METTEXTURE PROCESS 


Superseding slow and inefficient methods 
of hand hacking. 


Saving time and materials. 


Minimising interruption to factory routine 
and road traffic. 


The METTEXTURE SERVICE 
includes 
EQUIPMENT and OPERATORS 





THE METROPOLITAN CONSTRUCTION CO LTD 


GREENWICH HOUSE, I!, NEWGATE ST., LONDON, E.C.l. Tel. City i488 









































We are right on our metal when it comes 
to making Pallets of any description, stand- 
ard design or special purpose. We offer 
the most competitive service in this field. 


Metalcraft Products Lid. 


CARDIEI 


THE AIRPORI 
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YOU NEED A GOPY OF THIS NEW 
EDITION ON YOUR BOOKSHELF... 








ELECTRIC MOTORS 


and associated equipment 
for the 
OIL AND CHEMICAL INDUSTRIES 


if your work concerns the use of electricity at 
any point from the winning of crude oil to its distribution 













or the powering of processing plant in the chemical 






industry. 
A specialized team of engineers at Metropolitan-Vickers 







has made an extensive study of the electric power plant 






requirements of the oil and chemical industries. The 






engineering experience available has been epitomized 






and arranged for easy reference in this 220-page volume 






which will be sent to senior personnel upon application. 






Information given in the book includes a selected choice 






of motors and associated equipment, both flameproof and 






non-flameproof, with rating lists and dimension tables. 
Details of motor drives and useful maintenance data 
are also included. 



















METROPOLITAN -VICKERS 


CTRICAL CO LTD TRAFFORD PARK MANCHESTER 17 





An A.E.I. Company 


«Equipment for the Oil and Chemical Industries « 


1O ROS 
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ALLOY STEELMAKERS ‘ FORGEMASTERS * STEEL FOUNDERS * HEAVY ENGINEERS 


THOS FIRTH & JOHN BROWN LIMITED ‘ SHEFFIELD . ENGLAND 
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Slick service, speedy despatch—here’s how you can be sure of 
complete satisfaction. When you order copper, brass, 
aluminium or newcomer titanium, you want to be sure of 
prompt attention to every need. So, contact I.C.I. Metals 
Division. Leave it to them. They have the organisation (nation- 
wide), the experience, the specialist talent—all at your service, 
wherever you are. Result—a streamlined and hundred-per-cent 


professional job—and much time and effort saved. 


Specialists in 


Copper - Brass - Aluminium °- Titanium 


(2) METALS DIVISION 


IMPERIAL CHEMICAL INDUSTRIES LIMITED LONDON S.W.1 
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Photograph by courtesy of Briggs Motor Bodies Ltd 


‘Fescol’-ised Air Cylinders heip 
to keep Production Moving 


The air cylinders supplied by Baldwin Instrument Co. Ltd., to provide power operation for 
automatic work handling devices, have * Fescol ’-ised bores and piston rods to reduce friction 
and ensure maximum life from seals. This is one further example of the way in which Fescol, 
who pioneered the electro-deposition of nickel and chrome for engineering purposes, still lead 
the way, adapting their process to help each new industrial development 

If you would like to know more about the process, and its use in preventing corrosion and 


protecting new machinery please send for publication No. E.5 


FESCOL LIMITED - NORTH ROAD - LONDON NZ 


BRANCH WORKS AT PORT GLASGOW, HUDDERSFIELD AND BROWNHILLS 


Established 1920 
Sole Licensees for Australasia: De Havilland Aircraft Pty. Ltd., Milperra Road, Bankstown, N.S.W. 
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can be supplied in Mild, Alloy and Clad Steels, and 
Non-ferrous Metals. The capacity of the Rotarpress 
ranges from 5 to 15 feet diameter, and 3” to 4” thickness ; 
knuckle radii and depth may be varied to meet individual 
requirements. 


Please ask for List No. E965 giving full range of sizes. 








G. A. BARVSY. & CG. 


Woolwich Road, London, S.E.7. 


(LONDON) 
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Telephone : GREenwich 3232 (22 lines) 
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SAVES METAL 


—CUTS TOOL COSTS 


The design and production of Pressure 
Vessels may be greatly facilitated by 
using dished and flanged ends spun 
by Harveys on the Rotarpress. They 
combine semi-ellipsoidal form with 
large knuckle radius. A substantial 
reduction in plate thickness can be 
effected, and in most cases tool costs 


are eliminated. 
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. +++» Granes; Locomotive and Wagon Turntables and 





Traversers; Shunting and Dockside Capstans; Slipway Haulage 
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Winches—in fact for all loading, hoisting 
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and hauling equipment Cowans Sheldon has 
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been the leading name since 1846. 
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BALING PRESS 
for SCRAP METAL 





The BEFASH 3 

A small metal Baling Press specially designed for handling 
TIN CANS, DRUMS, STAMPING WASTE, SWARF, 
NON-FERROUS SCRAP, WIRE, etc. Write for Leaflet 10/3 


VISIT STAND No. B.86, Factory Equipment Exhibition, Earls Court, April 7—17, 1959 


Note these outstanding features— 
* ALL ELECTRIC OPERATION 
* PUSH BUTTON CONTROL 
* NO FOUNDATIONS 


LESS fers 








THE PLANTERS ENGINEERING CO. LTD. 
14, Craven Road, London, W.2. Tel: AMBassador 3295/6. Cables: Veloces, Padd, London 
Associated with ENTWISLE & GASS LTD. 
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The Dainite Service 
means individual at- 
tention, sound advice 
and thoroughly de- 
pendable components 


The Dainite technical staff welcome 
problems of rubber mouldings and 
apply over 60 years’ experience in @ 
design and manufacture. Fully A.1.D. 
and A.R.B. approved. 


THE HARBORO’ RUBBER CO. LTD. Dainite Mills, Market Harborough. Telephone 2274 6 
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LIFTING 7 a SUSPENSION 
MAGNETS ~ MAGNETS 
CHUTES — CLUTCHES 
CONVEYOR HEADS ———a me MAGNETIC PULLEYS 
SWEEPERS os DRUMS 


OVERBAND SEPARATORS - PERMANENT MAGNETS 


ELECTROMAGNETS L'°-. 








TELEPHONE TELEGRAMS 
Chntrac sss Boxmag Works, Bond St., Birmingham, 19. ,Jo5C*s".., 








FROM DESIGN TO PRODUCTION 


Let's talk 


it Over 


S. E. Opperman Ltd., carry out the production, in all phases, such varied engineering projects as 
components for jet engines, radar for ships and aircraft, complete turbo blowers, rear axles for 
taxicabs, reduction gears, gear boxes, geared motor units, even Band I and Band III television 
units and aerials. Their extensive resources can, and do, most economically serve some of Britain’s 


greatest industrial undertakings and some of the smallest. YOU may have a particular problem 


with which we can assist. Let’s talk it over ? 


* Principals are invited to send for 
our brochure “ Production facilities.” 





See us at the MARINE WELDING EXHIBITION—APRIL 16th—30th 
on STAND No.1, ROW G, GRAND HALL, GROUND FLOOR, OLYMPIA 


5.-E. OPPERMAN Dae 


BOREHAM WOOD -: ELSTREE - HERTS - ELSTREE 2021 
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BOLTS, NUTS, 
* WASHERS, FASTENERS ere. 


A : | for every conceivable purpose ! 











RICHARDS * 


-of course ! 


CHARLES RICHARDS & SONS LTD., P.O. BOX No. 23, DARLASTON, 
WEDNESBURY, SOUTH STAFFS. 


Telephone : James Bridge 3188 (8 lines) PBX Wires ‘‘ Richards Darlaston ”’ 
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WELLS FILTERS enable 


waste oil to be used 


with complete confidence 
many times over. 


ive old Sexe 


~ LIFE 





q 
new 


The Wells special filter pads used in 
conjunction with the Wells patent 
syphon feed make waste oil clean again. 


A. C. WELLS 


MOUNT _ ST., 
Tel : HYDE 2953 









HYDE, 
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What do you do with your 
waste oil ? , 








% C0., LTD 


CHESHIRE 
GRAMS : UNBREAKABLE HYDE 





/ Fabrication? ~~ 
4 take my advice — 
\ see Spencers! 7 
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problem in some other direction. 


with the answer. 
you to get in touch with them ? 


SPENCER & SONS 


(MARKET HARBOROUGH) LTD. 
Fabrications in Steel and light Alloys 


SPENCER & SONS (Market Harborough) LTD. 


** Quite frankly, you'll find Spencers hard to 
beat when it comes to special fabrications—be 
they in mild or stainless steel, or light alloys. 


‘* Spencers have a breadth of experience which 
gives them a versatility and flexibility which is 
mighty useful to such as you and me. You see, 
a problem solved for a customer in one field 
often helps the solution of a quite different 


‘* No matter what fabrication problem we've 
had, somehow Spencers have always come up 
Can you wonder | advise 
Believe me, a 
job done by Spencers is a job well done !'"’ 


GREAT BOWDEN ROAD 








WASTE 


CUBE 
OUTLET OUTLET 
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SANG OMAR, oaged 
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Typical of the scope of our service to industry is this Cube or Pellet Cooler used 


in the preparation of animal foods. 


Hot, wet and steamy from the mixing, the pellets are cooled by currents of air 
drawn through the mass into the central cavity which is evacuated by a large extractor 
fan. A feed gate and perforated reciprocating bed control the delivery of the finished 


pellets 


MARKET HARBOROUGH 


TELEPHONE 2651 2 
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sive NEWTHERW 
your toughest 
insulation 
assignment 


Newalls (Reg’d Brand) NEW- 
THERM Calcium Silicate 
insulation is the finest answer 



























yet to many of industry’s heat in- 
sulation problems. Strong and rigid, 
Newtherm withstands rough hand- 
ling in transit and erection, 
with negligible breakages 
even during transport to 
remote sites. Exceptionally 
light, 
applied in difficult situations 


Newtherm can be 


with ease — even the largest 
sections being manageable in 
one hand. Motsture resistant, 
Newtherm retains much of its 
strength even when immersed in 
water, does not deform, and quickly 
dries, leaving its strength and 
thermal efficiency unimpaired. 
Easily applied, Newtherm offers 
a smooth surface and straight 
edges for speedy fitting, and is 
available in many standard sizes 
for immediate application. 






NEWTHERM Calcium Silicate is manufactured solely by 
NEWALLS INSULATION COMPANY LIMITED 
Head Office : WASHINGTON, CO. DURHAM, ENGLAND 
A member of the TURNER & NEWALL ORGANISATION 
Offices and Depots at: 

LONDON, GLASGOW, MANCHESTER, NEWCASTLE UPON TYNE, BIRMINGHAM, 
BELFAST, DUBLIN, BRISTOL and CARDIFF. Agents and Vendors in most markets abroad. 
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More 
accurate 


than human 
skill 


Hydraulic 
Control of motion 








Paradoxically, the product of human skill is more accurate than human 
skill itself. This is particularly so in the case of Savery Hydraulic 
Pumps. Countless thousands of Savery Pumps are in use throughout 
the world working with precision that neither human skill nor other 
means can match. Next time you're considering control of motion 
remember Savery Hydraulic Pumps first. Savery Pumps can be supplied 
with fixed or variable delivery. 


FOR FURTHER DETAILS OF 


SAVERY HYDRAULIC PUMPS 


WRITE TO 
THOMAS SAVERY PUMPS LIMITED 
BRACEBRIDGE STREET, BIRMINGHAM 6 : Telephone: ASTon Cross 1316-7 





HYDRAULIC LIFTING AND 
TRAVERSING JACKS, 
“LOCOMOTIVE” TYPE WITH 
SECURITAS RAM LOCKING NUT 
CAPACITIES 10 to 50 TONS. 


* 
Write for 
list No. 
E/1001 2. 








Youncs' 


(LIFTING APPLIANCES) LTD, 


RYLAND STREET WORKS, BIRMINGHAM, 16. Tel: EDGbaston 3508-9 Grams: ‘OLDENS B’HAM’ 











ete LER LOE DOOD 
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INSTALLATIONS 


Small skip hoist electric- 
ally operated handling 2 
cwt. sacks of soda into a 
storage bin with a bottom 
discharge outlet to a lower 
floor. 


















A typical example of an everyday 
task in a B.E.R.L. Works — 
The large stator wi 








BRITISH ELECTRICAL REPAIRS LIMITED 


CHARLOTTE STREET MANCHESTER I 


Works at Bath Birmingham Cardiff Chesterfield Edinburgh Glasgow Hawick London Manchester Newcastle Swansea 
dm BER384 















ELEVATORS gtt lag 

CONVEYORS automatic screens 

RUNWAYS 

STEEL BUNKERS 

STRUCTURAL FOR CONDENSER COOLING 

STEELWORK | 

ce aaa “yr? WATER - POWER STATIONS 

HANDLING PLANTS WATERWORKS - FACTORIES 
JUNDRY 

MECHANISATION ELECTRIC CABLES PAPERMILLS & TANNERIES 

CRANES ELECTRIC CONTROL 





PUMPS FOR AIR 
WATER & VACUUM 


GEAR 
$y BROADWELL sven TRAPS 


ENGINEERING LTD. 
TIVIDALE STREET VULCAN WORKS, 
TIPTON, STAFFS. 156-170 BERMONDSEY ST., 


Telephone: TIPTON 2641 


2 NMS iain beet 





F. W. BRACKETT & CO. LTD. 
COLCHESTER Telephone: 3958 
P970 
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The outstanding quality of David Brown 
castings is well emphasised by their wide- 


spread use in pressure installations. 


Complete reliability is the keynote of David 
Brown products, produced in a modern 
foundry using the latest techniques and 


backed by unique metallurgical resources. 


Why not take advantage of these facilities 


by consulting DAVID BROWN ? 





THE 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
FOUNDRIES DIVISION 
PENISTONE NEAR SHEFFIELD 
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THIS IS 


1... AN EXTENSION 
TO THE LONDON 
UNDERGROUND 


eae ae See 


2... THE BUSTLE 
MAIN OF A 
BLAST FURNACE 











3... THE INLET 
PIPE OF A 

HYDRO-ELECTRIC 
POWER STATION 


Number two is the answer. It is in fact the bustle-main of the Queen Victoria blast furnace 
at Appleby-Frodingham in course of being lined with Tri-Mor ‘ Guncrete ’. 
The main is 5 ft. in diameter and the ‘ Guncrete’ lining 9” thick. This is a far 
quicker and cheaper form of lining for a hot-gas main than brickwork. After twelve 
months continuous service this lining is still in perfect condition. Brick-lined mains 
usually require considerable repair after this period. 


Tri-Mor ‘ Guncrete’ is one of a series of new 











mouldable and castable refractories which 
TRI-MOR Standard Castable 


. are reducing first costs and maintenance TRI-MOR High Strength Castable 
costs in every kind of furnace from forging TRI-MOR High Temperature Castable 
furnaces to ships’ boilers. The most useful TRI-MOR High Temperature Mouldable 

. ~ P - Jense ‘ : 
of these refractories are: --—~-————-—~——- a ) Tes Caw ee 


TR1I-MOR Insulating Castable 
TRI-MOR Insulating ‘ Guncrete’ 














MORGAN 


| Ven delat ia eae MORGAN REFRACTORIES LIMITED, NESTON, WIRRAL, 
CHESHIRE. TELEPHONE: NESTON 1406 





NE 144A 
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the flow with 
the ‘Telicator’ 








Both low and high pressure systems can be fitted with a Telicator Visual Flow 
Indicator, which is a simple instrument for indicating the flow, whatever the 
viscosity. The rotors are specially designed by Dukes and Briggs to give the 
clearest indications over specific ranges of flow rate. Water supplies for 
cooling purposes and forced lubrication systems are two typical applications. 
A new model is under development for use with opaque fluids, and specia! 
designs can be made to meet specific requirements. 

e@ Simple design ensures complete reliability. 

@ Extreme sensitivity at all pressures. 

@ Units readily adaptable to existing installations 

@ May be mounted in any plane. 

@ Comparative flow gauged by speed of revolving rotor 











Note these 
features 









° 9 


SIR W. H. BAILEY & CO. LTD - PATRICROFT - MANCHESTER - ENGLAND 
Phone: Eccles 3487-8-9 Grams: Beacon, Telex, Eccles 


LONDON OFFICE: SELINAS LANE, DAGENHAM, ESSEX PHONE: DOMINION 2277/8/9 














Why is it easier to make 
these joints pressure-tight? 





Because they are made with the taper threads of Crane Malleable 
Iron Pipe Fittings. All Crane Pipe Fittings made to British Standard THE 


143 have taper threads, which not only make a more efficient, tighter 


dividually pressure tested at the Crane factory where it is made. 


They give exceptionally long and trouble-free service. | N D U STRY 


A full versatile range. Crane Pipe Fittings, both plain and banded 
patterns, are made in many types; they range in size from }-inch to 


joint, but eliminate the need for hemp packing. Hence, a cleaner finish 
and better all-round appearance. 

Every fitting is tested. Crane Pipe Fittings are highly dependable 
because they are inspected during manufacture and each one is in- 





6-inches, equal and reducing. If you would like full details, please 
For the benefit of employees and equipment. Made of rubber with 


write to us at the address below. ; 
inset unbreakable plastic windows, they are non-banging, draught-proof 

and cannot be damaged by constant use. If required for heavy traffic, 

they can be operated automatically by ** Magic Eye’ equipment, or by 


THE TAPER THREAD IS AN OUTSTANDING FEATURE OF normal electrical or mechanical means. Let ys send you full details 


Cc Fe A ~ E BIRMINGHAM & BLACKBURN 


CONSTRUCTION CO. LTD. 





MALLEABLE IRON PIPE FITTINGS 


Crane Ltd., 15-16 Red Lion Court, Fleet Street, London, E.C. 4 Ar ry Close, ley Green, Birmingham 9 
and at George Street West, Blackburn. 


Works: Ipswich. Branches: Birmingham, Brentford, Bristol, Glasgow, London, Manchester 
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Ahove all... 


you will want 





fo see the 


al. 


THREE NEW DIESELS” 
being shown hy 
the Ruston Group 
at Olympia 


eee April 16—30t 


STAND SE (Grand Hall) 


RUSTON & HORNSBY LTD., LINCOLN e DAVEY, PAXMAN & CO. LTD., COLCHESTER 














3¢ Among the outstanding products 
on show for the first time at the 
Engineering, Marine, Welding & 
Nuclear Energy Exhibition are three 
entirely new diesels —the Ruston ‘AT’ 
range industrial and marine engines 
of 705 to 1645 b.h.p.; the Paxman 
‘Ventura’ of unrivalled power-to- 
weight ratio in the 1100 to 1870 b.h.p. 
bracket and the Paxman air-cooled 
‘Vega’—-Britain’s highest powered 
air-cooled diesel. 





Auckland Harbour Bridge 


NEW ZEALAND 


The illustrations show stages in the operation of floating a 580-ft. span 
into its position in the bridge. Its load is distributed over the pontoons 


by steelwork which later will close the gap in the approach, shown on 
the left of the lower illustration. 


Consulting Engineers: Freeman Fox & Partners 
THE BRIDGE IS BEING BUILT FOR THE AUCKLAND HARBOUR BRIDGE AUTHORITY BY 


THE CLEVELAND BRIDGE & ENGINEERING CO. LTD 


AND 


DORMAN LONG (BRIDGE & ENGINEERING) LTD 


IN PARTNERSHIP 
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FACTORY 
EQUIPMENT 
EXHIBITION 


EARLS COURT 


APRIL 7—17, 1959 








As with so many other companies whose 
names have become household words asso- 
ciated with some vitally important industrial 
activity, Harland and Wolff Ltd.—the world- 
renowned shipbuilders and engineers of Belfast 

continue to make full use of Morris Cranes. 
For you cannot afford to have other than 
dependable mechanical handling tools when you 
are building ships—or for that matter, in any 
organisation where the lifting and moving of 
heavy loads is indispensable to production. 


Immense experience both in design and in 
application goes to the making of Morris 
Cranes, and not only that of the Morris | 
Company itself, but that of its associated 
Companies also, for there are few overhead | 
crane application problems which have not | 

j 
| 


Prete 
Beeen 
} ii 
ii 
i i 
i 
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been met and mastered by Morris engineers. 




















i 
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Photograph by courtesy of HARLAND & WOLFF LTD. 
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INCORPORATING ROYCE LTD. & CRAVEN BROS. (CRANE DIVISION) LTD. 
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[Dulsometer 



































































































; hana ie MAIN HATCH A 
BACK PRESSURE VALvES Pom 7 ¢ 
INLET 
oo 
Seusts | 
’ VALVE 
On this Bronx Machine the 
levelling rolls consist of three 
top and two bottom rolls, all 
of which are 12}in. diameter. bs 
The roll necks are finished ; . 
: VERTICAL =~ 
ground, and the bearing SPINDLE 
assembly so arranged as to Tn | 
preclude entry of scale and . SLUICE SLUICE | 
other foreign matter. 2 — ean 
. : : 
The top rolls are adjustable by : * 


hand with large handwheels 
provided, or by a7} 
h.p. reversing motor 
running at 950 r.p.m. 
The machine is de- 
signed to operate 
continuously at a 
maximum _ specified 
load and output. 











PATENT “SOLIDS DIVERTING PLANT 


Double Units capable of continuous inflow of 250 g.p.m. 
A closed tank Automatic Sewage Pumping Plant, made in four sizes 


Suitable for Small Housing Estates, Factories, Schools, Camps, Etc. Also for pumping trade effluents or 

other liquids containing solids. Will deal with any solids which can come down a 4in. domestic drain. 

The plant leaves the Works complete, ready for commas up to ingoing and outgoing sewers. 

This plant operates on the principle that by cena ly removing the solid matter from the liquid 

sewage, the actual pumping operation can be performed at high efficiency by a pump of che clean water 
type, handling liquid sewage only. 


Recently developed are the two larger sizes, the patented principle of which makes them very suitable 
. for discharging greater quantities against i — or unusually high heads, beyond the range of 


pumps. 
Since 1909 we have supplied automatic Sewage Planes r over the world covering from the smallest to 
the largest duties. Plants include: ya a Fullway and Freeway, Stereophagus and 
This Bronx 5-Roll Plate Levelling Disineegrator Pumps 


Machine is suitable for levelling 
cold mild steel plate up to a maxi- 
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Telephone: LYE 2307 & 2308 


Telephone: Reading 67182/5 London Office: Pulsometer House, 20/26, Lamb's Conduit Sereet, W.C.! 


BRONX ENGINEERING CO. LTD., LYE, WORCS. Aino Birmingham, Cardi, Glasgow, Leeds, Manchester, Newcastle upon Tyne 








Ermeto 


TWIN SADDLE HIGH PRESSURE 
HOSE CONNECTIONS 





When specifying high pressure hose units 
consider the following advantages of Ermeto 
Twin-Saddle end fittings: 


Easy to fit-only two spanners required. 

Positively re-usable. Can be used time after time. 
No need to strip rubber from hose-end. 

Robust design: will stand any amount of hard wear. 
Will hold higher pressures than the hose itself. 
Available in single units up to 60 ft. long. 


Ermeto high pressure fiexibie hose units can be 
supplied for hydraulic, steam, and chemical uses. 
Further particulars and prices giadly sent on request 


lo 
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BRITISH ERMETO CORPORATION LTD Beacon Works Hargrave Rd, Maidenhead Berks 
TEL: MAIDENHEAD 5100 (10 LINES) 
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CLASSIFIED ADVERTISEMENTS 


AUCTION SALES - FOR HIRE - MACHINERY, etc., WANTED - SITUATIONS WANTED 


AGENCIES - DIRECTORS - PARTNERSHIPS - SITUATIONS VACANT - EDUCATIONAL 
PATENTS - BUSINESS OPPORTUNITIES - MISCELLANEOUS - PUBLIC APPOINTMENTS 


BUSINESSES and PREMISES - TENDERS 


Lineage Rate. 
inch Rate. 


4/- per line of approximately 6 words. 
48/- per single column inch and pro rata. 


Minimum 16/-. 
12 lines to 1 inch 


There are reduced rates (i.e., not on apro rata basis) for advertisements of }-page 
(12 column inches) and upwards, e.g., }-page £25 10s. 4-page £48. Full page £90. 


Series Discounts. 
Both these styles are available for single column width advertisements of any depth up to 12 inches. 


Run-On and Semi-Displayed Styles. 





For advertisements 1 inch and upwards. 


DRAWING AND DESIGN SERVICES - FOR SALE - SUB-CONTRACTING 


Lineage Rate. 
Inch Rate. 


3/6 per line of approximately 6 words. 


Minimum 14/-. 


42/- per single column inch and pro rata. 12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page. 


(12 column inches) and upwards, e.g. }-page £22. 
26 insertions 15%. 


6 insertions 5%. 13 insertions 10%. 


}-page £41 10s. Full page £78. 


Displayed and Iiustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a |-page (12 column inches). 
Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 
Use of Box Number. 2/- which includes forwarding of replies. 


Copy Dates. 


Friday for publication on following Friday. 


**Run-on "’ and ‘‘ Semi-displayed ’’ advertisements by noon Tuesday for publication on Friday same week. 
All advertisements three days earlier if proofs are required. 


‘* Displayed "’ and “' Illustrated '’ advertisements by noon 


Advertisements for publication should be oddressed to:—Classified Advertisement Dept., ‘‘ The Engineer ’’, 28 Essex Street, Strand, London, W.C.2. 
Urgent advertisements may be telephoned to CENtral 6565 





PUBLIC APPOINTMENTS 


OXFORD COLLEGE OF 
TECHNOLOGY 


SCHOOL OF ENGINEERING 


APPOINTMENTS 


Applications are invited for the following posts 
from September, 1959 

LECTURER IN ELBCTRICAL ENGINEER- 
ING for O.N.C. and H.N.C. courses, preferably 
with ability to assist with lecture and/or laboratory 
work for Part 111 LE.E. Good Degree or Corporate 
Membership (by examination) of 1.E.E. and indus- 
trial and teaching experience required 

LECTURER IN PRODUCTION ENGINEER- 
ING for O.N.C., H.N.C. and H.N.D. courses 
Good Degree or appropriate institutional member- 
ship, together with industrial and teaching experience 
required 

LECTURER IN MOTOR VEHICLE ENGOI- 
NEERING. to take charge of Motor Vehicle courses 
Good practical training and experience in the motor 
industry, either manufacture or servicing, required 

ASSISTANT, GRADE “A” IN ENGINEER- 
ING WORKSHOP PRACTICE for M.S.E. and 
Craft Practice courses. Good practical training in 
fitting and machine work, together with City and 
Guilds Final Machine Shop Engineering, required 

ASSISTANT, GRADE * A,” IN ELEMENTARY 
ENGINEERING SUBJECTS for Mathematics, 
Engineering Science and Engineering Drawing up to 
S2 standard. H.N.C. or City and Guilds Final 
required 

Salaries in accordance with the Burnham Tech 
mical Report, viz 

LECTURER £1260 by £31 10s. to £1417 10s 
industrial experience in a senior post may be specially 
recognised in fixing the starting salary 

GRADE A £498 15s. by £26 Ss. to £945 
Additions for appropriate training and qualifications 
industrial experience after 2! will be recognised in 
fixing the starting salary 

Further information can be obtained from the 
Principal, College of Technology, Headington 
Road, Oxford, to whom applications must be returned 
by 20th April, 1959 E5361 





MIDDLESEX COUNTY COUNCIL 
EDUCATION COMMITTEE 


TWICKENHAM TECHNICAL COLLEGE, 
EGERTON ROAD, TWICKENHAM, 
MIDDLESEX 


APPOINTMENTS 


Required for Ist September, 1959 

|. SENIOR LECTURER IN INDUSTRIAL 
ADMINISTRATION, to teach the subject in Higher 
National Diploma and Post-Higher National Certi 
ficate Courses in Mechanical and Production 
Engineering Applicants should state additional! 
H.N.C. subjects they can offer 

2. ASSISTANTS, GRADE B (TWO POSTS) 
IN MECHANICAL ENGINEERING, to teach the 
subject in Ordinary and Higher National Certificate 
courses. Ability to teach Mathematics and Science 
subjects an advantage for one of these posts 

Good industrial and preferably teaching experience 
required for both posts, a Degree or equivalent 
qualification desirable 

Salary in accordance with the Burnham (Tech- 
nical) Report, i.e. Senior Lecturers £1417 10s. by 
£52 10s. to £1627 10s. per annum, plus London 
allowance. Assistants, Grade B £682 10s. by 
£26 Ss. to. £1076 Ss. per annum, plus London 
allowance and other additions for previous experience 
as appropriate 

Application forms (foolscap S.A.E.) from the 


Principal. Closing date, Ist May 
C. E. GURR, M-Sc.. Ph.D 
E53S7 Secretary to the Education Commitice 





UNIVERSITY OF ABERDEEN 
ENGINEERING DEPARTMENT 
RESEARCH ASSISTANT 


A GRADUATE ASSISTANT is required to work 
on problems of boiling (in connection with a research 
contract) 

Applicants should have a good Honours Degree 
Salary up to £600 per annum. The work might 
lead to a further Degree 

Particulars and forms of application may be 
obtained from the Secretary, The University of 
Aberdeen, with whom applications (2 copies) must 
be lodged by 20th April, 1959 ES354 


PUBLIC APPOINTMENTS 


ISLE OF WIGHT COUNTY 
COUNCIL 


ISLE OF WIGHT TECHNICAL COLLEGE 


Principal 
R. HEWITT, M.Sc., A.F.R.Ae.S., F.R.G.S 


GRADE B TEACHER 


Applications are invited for the post of GRADE B 
TEACHER of Engineering Science and Mathematics 
Applicants should be well qualified and should prefer- 
ably have had some engineering industrial experience 
The successful candidate will be required to take up 
duty on the Ist September, 1959. 

Salary according to the Burnham Technical Scale, 
1956, viz. £682 10s. by £26 5s. to £1076 Ss. 

Particulars and forms of application (stamped, 
addressed envelope) may be obtained from the 
Registrar, Isle of Wight Technical College, Hunnyhill, 
Newport, Isle of Wight, to whom they should be 
returned within two weeks of the appearance of this 
advertisement 

A. L. HUTCHINSON, 
ES366 - County Education Officer 





PAISLEY TECHNICAL COLLEGE 
(CENTRAL INSTITUTION) 


MECHANICAL ENGINEERING 
DEPARTMENT 


LECTURERS 


Applications are invited from Honours Graduates 
for the following posts 

(a) SENIOR LECTURER 

(b) LECTURER 

Salary, according to experience, on the scales 
(a) £1365 to £1627 10s. ; (b) up to £1417 10s. 

Preference will be given to candidates able to offer 
Mechanical Engineering subjects to Degree level 

Applications, stating age, qualifications and 
experience, together with the names of referees. 
should be addressed to the undersigned, from whom 


further particulars may be obtained ’ 
N. HENRY, 
Principal 


Paisley Technical College. 
28/40, George Street, 
Paisley, Renfrewshire E5356 





UNIVERSITY OF SHEFFIELD 


POST-GRADUATE DEPARTMENT OF 
APPLIED MECHANICS 


RESEARCH ASSISTANT 


Applications are invited for a post of RESEARCH 
ASSISTANT in the Post-Graduate Department of 
Applied Mechanics, to begin duties on Ist October. 
1959. Initial salary according to qualifications and 
experience in the range £650-£750, with F.S.S.1 
provision and family allowance 

Further information may be obtained from the 
Registrar, to whom applications (3 copies) should 
be sent by 2nd May, 1959 E5363 





NORTHAMPTON COLLEGE OF 
ADVANCED TECHNOLOGY, 
ST. JOHN STREET, LONDON, E.C.! 


CIVIL AND MECHANICAL ENGINEERING 
DEPARTMENT 


SENIOR LECTURERS AND LECTURERS 


Applications are invited for appointments of 
SENIOR LECTURERS and LECTURERS in 
subjects of Civil and/or Mechanical Engineering 
These appointments are additional to the present 
staff and arise from the rapid growth in the work of 
the College in courses for the Engineering Degree 
and Diploma in Technology, and in post-graduate 
courses and research. 

Salary scales: Senior Lecturer, £1455, rising to 
£1677. Lecturer : £1297, rising to £1467. 

Further particulars and forms of application are 
obtainable from the Secretary, to whom applications 
should be sent by 24th April. 

J. 8. TAIT, Ph.D., B.Sc. (Eng.), M.LE.E 

ES318 Principal 


PUBLIC APPOINTMENTS 
MIDDLESEX COUNTY COUNCIL 
EDUCATION COMMITTEE 


ENFIELD TECHNICAL COLLEGE 
QUEENSWAY, ENFIELD, MIDDLESEX 


LECTURERS 


Required for Ist September, 1959 

1. LECTURER in CIVIL ENGINEERING, to 
teach Theory of Structures and Strength of Materials 
to the standard of Part II of the examination of the 


C.E. 

2. LECTURER in ELECTRICAL ENGINEER- 
ING, to teach Light Current Electrical Engineering 
subjects to the standard of the final year of the 
Higher National Diploma and I.E.E. Part Ill 
examination 

3. LECTURER in MANAGEMENT STUDIES, 
to teach Management Principles and Practice and 
Personnel Management to B.I.M. Diploma standard 
Preference given to a candidate able to offer some 
Production Engineering subjects 

Applicants for all posts should be University 
Graduates and have had teaching and/or industrial 
experience, and for Posts | and 2 should be members 
of the appropriate Professional Institution 

Salary in accordance with the Burnham (Technical) 
Report, ie. £1260 by £31 10s. to £1417 10s. per 
annum. plus London allowance 

Application forms (foolscap S.A.E.) from the 
Principal. Closing date 24th April 

C. E. GURR, M.Sc., Ph.D 
Secretary to the Education Committee 
E5409 





WILTSHIRE EDUCATION 
COMMITTEE 


APPOINTMENTS 


Applications are invited for the following posts 
as from September, 1959 
NORTH WEST WILTSHIRE AREA COLLEGE 

OF FURTHER EDUCATION 

Engineering Department: TWO ASSISTANTS 
required (i) to teach General Engineering Subjects, 
(ii) to teach Mathematics and Physics to Higher 
National Certificate and General Certificate of 
Education ‘* A” level 

Salary : Grade “* B”™ Burnham Award 

Further particulars and application forms from the 
Registrar, Technical College, Cocklebury Road, 
Chippenham 

TROWBRIDGE COLLEGE OF FURTHER 

EDUCATION 

Engineering Department ELECTRICAL EN- 
GINEER—Graduate and/or Member of Professional 
Institution. Ability to teach Mathematics, Calcula- 
tions and Electrical Science to City and Guilds and 
National Certificate standard essential. 

Salary : Grade * B~ Burnham Award 

Further particulars and application forms from the 
Registrar, College of Further Education, Hill Street, 
Trowbridge 





HATFIELD TECHNICAL COLLEGE 


Principal 
Dr. W. A. J. CHAPMAN, M.Sc. (Eng.) 


SENIOR CECTURERS 


Additional appointments from Ist September 


next. 

SENIOR LECTURER IN MECHANICAL 
ENGINEERING, for Higher National Diploma 
and Higher National Certificate work 

SENIOR LECTURER IN PRODUCTION 
ENGINEERING, to teach Production Engineer- 
ing subjects to Higher National Diploma, Higher 
National Certificate and Post-Graduate students 
Ability to teach Metallurgy to Higher National 
Diploma level would be an asset. 

Both posts will carry administrative respon- 
sibilities in the Department. 

Candidates should be well qualified and have 
sound teaching and/or industrial experience. 

Salary : £1417 10s. by four annual increments 
to £1627 10s 

Full details of these posts and application 
instructions from the Registrar, Hatfield Tech- 
nical College, Hatfield, Herts 

E5370 


PUBLIC APPOINTMENTS 


COUNTY BOROUGH OF 
BRIGHTON EDUCATION 
COMMITTEE 


BRIGHTON TECHNICAL COLLEGE 


Principal : G. E. WATTS, M.A., Ph.D. (Cantab.), 
B.Sc. (Lond.), F.R.LC 


APPOINTMENTS 


Required, for Ist September, 1959 : 
MECHANICAL ENGINEERING DEPARTMENT 

LECTURER IN ENGINEERING METAL- 
LURGY for Engineering Degree and Diploma 
Courses with Degree in Engineering or Metallurgy 
or Corporate Membership of appropriate Professional 
Institution, prepared to teach at least one other 
mechanical engineering subject 

ASSISTANT LECTURER (GRADE B), to teach 
mechanical engineering subjects up to level of Engi- 
neering Institution Joint Part I examination. Degree 
in engineering or Corporate Membership of Institu 
tion of Mechanical Engineers, or equivalent, required 

For both posts suitable experience in industry or 
research essential ; some teaching experience an 
advantage. 

CIVIL ENGINEERING DEPARTMENT 

TWO LECTURERS, one to teach Surveying, the 
other either Soil Mechanics or Theory and Design 
of Structures, to Degree and professional levels 
Degree in Engineering and Corporate Membership 
of the Institution of Civil Engineers an advantage 
Teaching and industrial or research experience 
desirable 
SALARY SCALES : 

Lecturer : (men) £1260 by £31 10s. to £1417 10s 

Assistant (Grade B) : (men) £682 10s. by £26 Ss 
to £1076 Ss., plus Graduate and training allowances 
if appropriate 

Increments may be allowed in each scale for 
approved industrial, professional or research expe- 
rience, 

Further particulars and application forms from the 
undersigned to be returned to the Principal, Brighton 
Technical College, Richmond Terrace, Brighton, 7 
as soon as possible 

W. G. STONE 
Director of Education 

54, Old Steine, 

Brighton ES380 





SECOND ADVERTISEMENT 
COUNTY BOROUGH OF GRIMSBY 


EDUCATION COMMITTEE 
COLLEGE OF FURTHER EDUCATION 


Principal : E. S. GREEN, B.Sc., A.R.1.¢ 


APPOINTMENTS 


Applications are invited for the following appoint- 
ments : 

LECTURER IN MECHANICAL ENGINEER 

1G. 

The person appointed will be expected to teach to 
the standard of the Higher National Certificate 
Candidates should possess a University Degree and 
have had good industrial experience. Previous 
experience of teaching will be an advantage. 

Salary in accordance with the Burnham Technical 
Scale, 1956 : 

Lecturer, £1200 by £30 to £1350 (plus 5 per cent), 
with increments for approved industrial or educa- 
tional experience. 

GRADE “A” ASSISTANT IN MECHANICAI 
ENGINEERING. 

The duties will involve the teaching of Engineering 
Drawing to National Certificate and City and 
Guilds courses. Good Industrial and drawing office 
experience is essential, and ability to assist with 
workshops practice would be an added recommen- 
dation. 

Salary in accordance with the Burnham Technical 
Scale, 1956 : 

Grade * A,” £475 by £25 to £900 (plus 5 per cent), 
with increments for approved industrial or educa- 
tional experience 

Application forms may be obtained from the 
undersigned and should be returned within fourteen 
days of the appearance of this advertisement 

Canvassing will disqualify. 

R. E. RICHARDSON, 
Director of Education 
Education Office, 
Eleanor Street, 
Grimsby. 
April, 1959 F5426 








April 10, 1959 
PUBLIC APPOINTMENTS 


DERBY AND DISTRICT COLLEGE 
OF TECHNOLOGY 


T. HEAP, Ph 


Principal : D., WMiSc., F.R.1¢ 
A.M.LLA 
APPOINTMENTS 


Applications are invited for the following posts 
duties to commence on Ist September, 1959 

1. SENIOR LECTURER IN MECHANICS OF 
FLUIDS. HYDRAULIC TRANSMISSIONS AND 
SERVO SYSTEMS 

2. SENIOR LECTURER specialising in VIBRA- 
TION PROBLEMS IN THEORY OF MACHINES 

Applicants for | and 2 above will be required to 
teach to Degree and Higher National Diploma 
standard 

3. LECTURER in PRODUCTION ENGINEER- 
ING to teach MACHINE TOOLS, METROLOGY 
and other subjects to H.N.C. and H.N_D. Standard 

4. ASSISTANT GRADE “A” or Grade “* B’ 
(dependent upon qualifications) to teach Motor 
Vehicle subiects up to the standard of City and 
Guilds of London Institute Technicians Certificate 

5. WORKSHOP INSTRUCTOR in the Appren- 
tice Training School. Two are required ; one to 
teach practical sheet metal and/or welding ; and 
one to teach elementary workshop theory, calcula- 
tions, engineering drawing and heat treatment 
measurement. For these posts there is a 44-hour 
week and annual leave of three weeks plus statutory 
holidays. Salary in accordance with the Scale for 
Assistants Grade ** A.” 

Salaries will be in accordance with the Burnham 
Further Education Scale : 

Assistant, Grade “* A" (Men), £518 15s. by £26 Ss 
to £945, 

Assistant, Grade “B”™ 
£26 5s. to £1076 Ss 

Lecturer (Men), £1260 by £31 10s. to £1417 10s. 

Senior Lecturer (Men), £1417 10s. by £52 10s 
to £1627 10s 

The scales for Assistants, Grade “ A” and Grade 
‘B” carry additional allowances for degree and 
training and up to 12 increments may be allowed for 
approved industrial experience 

Application forms and further particulars may be 
obtained from the Principal, Derby and District 
College of Technology, Normanton Road, Derby, 
to whom completed applications should be sent not 
later than two weeks after the appearance of this 


advertisement. 
Cc. MIDDLETON 
Secretary to the Joint Committee 
Education Office, 
Becket Street, 
Derby 


(Men). £682 10s. by 


E5431 





LIVERPOOL REGIONAL HOSPITAL 
BOARD 


ASSISTANT ENGINEER 


ASSISTANT ENGINEER (Electrical) required on 
the staff of the Regional Engineer. 

Applicants should have passed the Institution 
Examination and be Graduate Members of the 
Institution of Electrical Engineers ; have experience 
in the preparation of specifications, drawings and 
estimates for distribution schemes, electrical instal- 
lations in hospitals and buildings and be able to take 
details of existing installations and have a good 
knowledge of modern installation practices. 

Salary scale £730-£1055 per annum. 
salary depending on age and previous 
practical experience. 

Applications, stating age, qualifications, experience 
present and previous appointments, with names and 
addresses of three referees (two technical), to reach 
me at 55, Castle Street, Liverpool, 2, by 24th April, 
1959. 


Starting 
relative 


VINCENT COLLINGE, 


E5391 Secretary to the Board 





BOARD OF GOVERNORS 
HAMMERSMITH & ST. MARK’S 
HOSPITALS 


SENIOR ENGINEER 


Applications invited from suitably qualified candi- 
dates for the appointment of SENIOR ENGINEER 
at the Hammersmith Postgraduate Teaching Hospital 
(700 beds). Salary scale (now under review) £730 
£870 per annum, plus London Allowance A 
gratuity of up to 10 per cent. of salary will also be 
payable for hours worked in excess of normal 38- 
hour week. An additional payment will be made for 
supervisory duties for other authorities on the site 
Modern 3-bedroom house, with garage, available on 
special rental terms. 

Full details of duties and conditions of service may 
be obtained from the Secretary, Board of Governors, 
Hammersmith Hospital, Du Cane Road, London, 
W.12. E5411 





METROPOLITAN BOROUGH OF 
WANDSWORTH 


SENIOR ASSISTANT ENGINEERS 


Applications invited for two section leaders 
Grade APT. V—£1205 rising to £1355. Commencing 
salary according to qualifications and experience 
No housing. Applicants must be either associate 
members of the LC.E., or the I.M.E., and have 
(a) considerable experience of general engineering 
works, structures, and foundation design or (b) 
specialised knowledge of sewer construction. Forms 
from the Borough Engineer must reach me by 


Sth April. 
a |. NOEL MARTIN, 
Town Clerk 


Municipal Buildings, 


Wandsworth, $.W.18 £5425 


THE 
PUBLIC APPOINTMENTS 





COMMONWEALTH RELATIONS 
OFFICE 


COLOMBO PLAN 


INDIAN SCHOOL OF MINES AND 
APPLIED GEOLOGY 


PROFESSORS 


Applications are invited by the Commonwealth 
Relations Office for two appointments at the 
Indian School of Mines and Applied Geology, 
Dhanbad, under the Technical Co-operation Scheme 
of the Colombo Plan. 

(1) PROFESSOR OF PETROLEUM ENGI- 
NEERING, to organise department and teach up to 
Graduate and Post-Graduate standards. Will also 
control and train staff. 

(2) PROFESSOR OF PETROLEUM GEOLOGY 
with knowledge of Geophysics. To teach as above 
and train staff. 


Good academic qualifications and _ teaching 
experience at University level desirable. Duration, 
two or three years initially Salary, £3000 per 


annum, subject to negotiation, plus tax-free over- 
seas allowance of £1230 per annum (married) or 
£700 (single); also other allowances. Contract 
with, and all remuneration paid by, H.M. Govern- 
ment. Free furnished accommodation provided 

For further information and application forms: 
write to Ministry of Labour and National Service, 
26-28, King Street, London, $.W.1, quoting E9/53~- 
54, TCS/IND. E5395 


ENGINEER 


PUBLIC APPOINTMENTS 





NORTH EAST DERBYSHIRE 
JOINT WATER COMMITTEE 


ASSISTANT ENGINEER 
DRAUGHTSMAN 


Applications are invited for the following appoint- 
ments. The commencing salary in each case will 
determined in accordance with qualifications and 
experience 

These appointments offer good experience in the 
design and construction of waterworks installations. 
1. ASSISTANT ENGINEER 

Special Classes Grade (£750 to £1030). Applicants 
should have had at least 5 years’ practical experience. 
Preference will be given to Graduate Engineers 
2. DRAUGHTSMAN 

Grade A.P.T. I (£575 to £725). Applicants should 
have had considerable drawing-office experience in 
civil or municipal engineering. 

The appointments will be subject to N.J.C. Con- 
ditions of Service and the Local Government Super- 
annuation Act, 1937, successful applicants being 
required to pass a medical examination. 

Housing accommodation will be provided for the 
successful applicants, if required. 

Car allowance will be paid up to 10 h.p. in accord- 
ance with the National Scales. 

Applications, stating age, experience, qualifications 
and appointments held, together with the names of 
two referees, should be submitted to the undersigned 
by Saturday, 25th April, 1959 

H. O. HAWKINS, 
Clerk 
Rural Council House, 
Saltergate, 
Chesterfield, 


Ist April, 1959. E5383 





COUNTY BOROUGH OF 
SOUTHAMPTON 


APPOINTMENT OF 
RESIDENT ENGINEER 


Applications are invited for the appointment ot a 
RESIDENT ENGINEER to supervise, with the 
assistance of a Clerk of Works, the construction of 
an extensive Bathing Establishment, including the 
installation of mechanical plant. The work is under 
the direction of the Borough Architect and Messrs. 


L. G. Mouchel and Partners. Consulting Civil 
Engineers 
The appointment, under N.J.C. Conditions of 


Service for Local Authorities’ technical and profes- 
sional staff. will be for the duration of the contract, 
probably 2-3 years, to commence preferably about 
July, 1959. 

Applicants must be suitably qualified for the post 
and should have had extensive experience in civil 
engineering, including the construction of reinforced 
concrete water retaining structures. 

Applications giving details of age, qualifications, 
experience, salary required, particulars of present 
and previous appointments and the names of two 
referees, should be delivered to the Consulting Civil 
Engineers, L. G. Mouchel and Partners, 38, Victoria 
Street, Westminster, S.W.1, not later than 27th April, 
1959 E54 





CIVIL SERVICE COMMISSION 


SCIENCE MUSEUM 


ASSISTANT KEEPERS 


3 pensionable posts for men or women at least 21 
on Ist March, 1959. 1 in Department of Chemistry 
(to be in charge of Photographic Collection) and 2 
in Department of Aeronautics and Sailing Ships 
(one to be in charge of Aeronautical Collection 
(engines and rockets) and the other to deal with 
Agricultural Machinery and Illumination Collec- 
trons). 

Qualifications : Ist or 2nd Class Honours Degree 
in Chemistry or Engineering, or equivalent, and 
preferably some post-graduate experience. Know- 
ledge of foreign languages an advantage. London 
salary scales (men): £1217-£1915 or £655-£930, 
according to age, qualifications and experience. 
Starting pay may be above minimum on the latter 
scale. Appointment on higher scale will not normally 
be before age 30 (or 28 for well-qualified candidates) 
Promotion prospects. 

Write Civil Service Commission, 17, North Audley 
Street, London, W.1, for application form, quoting 
$4967/59. Closing date, 29th April, 1959. E5406 





GREENWICH AND DEPTFORD 
HOSPITAL MANAGEMENT 
COMMITTEE 


SENIOR ENGINEER 


SENIOR ENGINEER, to be responsible, under 
the Superintendent Engineer, for the engineering 
services, mechanical and electrical, at St. Alfege’s 
Hospital, Greenwich, S.E.10. Good practical 
engineering training, sound knowledge of steam 
boiler plant operation and supervisory experience in 
hospitals essential. Unless eligible for promotion 
through Health Service experience, applicants should 
have passed an examination in engineering technology 
and hold M.T.C.A. Ist Class Certificate of Com- 
petency in Marine Engineering or M.T.C.A. Certifi- 
cate of Service as Ist Class Engineer, or City and 
Guilds Full Technological Certificate in Plant 
Engineering (Ist Class). 

Salary scale: £760-£910 per annum including 
London Weighting. Whitley Council conditions of 
service. Superannuation scheme. 

Applications, stating age, qualifications and 
experience and naming three referees, to Group 
Secretary, G. and D. H.M.C. at Hospital by 2ist 
April E5387 


CITY OF NOTTINGHAM 


WATER DEPARTMENT 


PERMANENT APPOINTMENT 
CIVIL ENGINEERING ASSISTANT 


Applications for this permanent, pensionable 
appointment are invited from Graduate Members 
of the Institution of Civil Engineers and/or Engin- 
eering Graduates of a University, in each case with 
at least five vears’ experience (which need not neces- 
sarily have been with a Water Undertaking), includ- 
ing the period spent on theoretical training. Salary, 
dependent upon qualifications and experience, in 
the Special Grade for Engineering and Surveying 
Assistants (£750 by £40 to £1030). 

Applications, with names of two persons to whom 
reference may be made, to Engineer and General 
Manager, Water Department, Castle Boulevard, 
Nottingham, by 30th April. 


T. J. OWEN, 
Town Clerk 
Guildhall, 
Nottingham E5432 


PUBLIC APPOINTMENTS 





ROYAL NAVAL SCIENTIFIC 
SERVICE 


SENIOR SCIENTIFIC OFFICERS AND 
SCIENTIFIC OFFICERS 


Royal Naval Scientific Service requires SENIC 
SCIENTIFIC OFFICERS —_ SCIE on ic 
OFFICERS for Establishments in London area 
Baldock, Portsmouth, Portland, Poole and Rosyth. 
Main requirements are for PHYSICISTS, MECHA 
NICAL ENGINEERS, ELECTRONIC ENGi 
NEERS and MATHEMATICIANS in areas 
specified. The following particular vacancies ails: 
exist: Mathematician: for applied research of 
basic nature on stability of underwater vehicles 
knowledge of theoreticai hydrodynamics and theory 
of control systems an advantage: London area 
Mechanical Engineer: with sound knowledge of 
basic principles of thermo and fluid dynamics, tw 
carry out research programme in a particular field 
of applied hydrodynamics. Experience in modern 
methods of design and research on axial flow com 
pressors, turbines or pumps an advantage : London 
area. Mechanical Engineers: for design and 
development of underwater devices ; Portland area 
Physical Chemist : with specialised knowledge of 
rubber technology : Poole area. Chemists: Phy- 
sical and Inorganic : Poole, Baldock and London 
areas. Candidates must normally be natura! born 
British subjects of natural born British parents, with 
First or Second Class Honours Degrees. 5S.S.0.'s 
must have had three years’ post-graduate experience 
and be not less han 26 years of age 


_ Salaries (men): S.S.0., £1233-£1460; §$.O., 
£655-£1150 (London)}—somewhat iower in pro- 
vinces. Appointments are unestablished (with 


F.S.S.U. benefits), but opportunities may occur for 
those between ages of 21 and 32 to compete for estab 
lished posts. 

Forms from M.L.N.S., Technical and Scientific 
Register (K), 26, King Street, London, S.W.1 
(quote A.500/8A). ES161 


ARCHWAY GROUP HOSPITAL 
MANAGEMENT COMMITTEE 





WHITTINGTON HOSPITAL 


ASSISTANT ENGINEER 


ASSISTANT ENGINEER required at Whittington 
Hospital, N.19. Applicants over 25 years of age pre- 
ferred who should have completed practical training 
in mechanical engineering. Ordinary National 
Certificate for Mechanical Engineering or equivalent 
an advantage. Salary scale £545 £690 per annum 
plus £30 London weighting at 26 or over. Successful 
candidate will be required to reside within reasonable 
distance of hospital. Department may be visited by 
direct appointment with Hospital Secretary, 
ARC 3070, Ext. 254.—Application forms obtainable 
from and returnable to Group Secretary, 46 
Cholmeley Park, N.6, within 10 days E5381 





CENTRAL ELECTRICITY 
GENERATING BOARD 


SECOND ASSISTANT ENGINEER 


required in the SERVICES BRANCH of the DESIGN AND CONSTRUC- 
TION DEPARTMENT. The successful candidate will be concerned with 
standardisation of plant and equipment associated with power station construc- 
tion. Experience of standards work, such as in large processing industry, and in 
the handling of plant spares, with knowledge of commodity coding, is essential 
Candidates should have Higher National Certificate in Mechanical or Electrical 
Engineering or equivalent, and have had a sound technical and workshop train- 
ing. Drawing-office experience would be an advantage. 


Salary within the range £1245-£1605 per annum. 
Application forms obtainable from the Personnel Officer, 24—30, Holborn. 


London, E.C.1, should be completed and returned by 28th April. Please mark 
envelopes “ Confidential Ref. ENR/114.” 


E5418 








tion of Water Engineers. 


ability in addition to engineering attainment. 


paid employment. 


23rd April, 1959. 


5G, Sheepeote Strect, 
Birmingham, 15, 
April, 1959. 


THE SOUTH STAFFORDSHIRE WATERWORKS COMPANY 


APPOINTMENT OF ENGINEER-IN-CHIEF 


Applications are invited for the office of Engineer-in-Chief to the Comp: ’ i : 
vacant at the end of this year on the retirement of the present holder a= 7 pag rn 


Candidates must be Corporate Members of the Institution of Civil Engineers and of the Institu 


Candidates must have had experience in the development of underground and surface sources 
of water, the pumping and treatment of water by modern methods and have considerable organising 


The successful candidate will be required to devote the whol is ti 
etanpge : " ¢ of his time to the service of the 
Company and will not be permitted to engage, directly or indirectly, in private practice or other 


The commencing salary will be £3750 per annum. A car will be provided by the Company 


The appointment will be superannuated or pensionable. 


Applications, giving details of age, education, training, techni ifics ‘ 
together with the names and addresses of three referees, should van Fee rn dass loser the 


undersigned not later than 


R. A. ROBERTSON, B.Sc., M.LC.E., 
Engineer-in-Chief 


E5390 
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PUBLIC APPOINTMENTS 





CHEMICAL ENGINEER 


DIVISION OF PROTEIN CHEMISTRY 
COMMONWEALTH SCIENTIFIC AND 
INDUSTRIAL RESEARCH 
ORGANISATION, AUSTRALIA 
Applications are invited for ocpckenet 
to a position of CHEMICAL ENGINEER 
at the Organization's Division of Protein 
Chemistry, Parkville (Near Melbourne) from 
University graduates in Chemical Engineer- 
ing or Science with experience involving 
chemical processes in industry. Appointee 
required to participate in research on woo! 
proteins yielding results suitable for applica- 
tion in the textile industry (particularly in 
wet processing) by being —— for large 
scale laboratory and pilot plant development 
of such processes and for their adoption in 
industry 
salary : t on qualifications and 
experience within the ranges with minimum 
of £A1,416 and maximum of £A2,006 p.a. 
Further details and information on condi- 
tions, payment of fares &c,, obtainable from: 
Mr. E. J. Drake, 
Chief Scientific Liaison Officer, 
Australian Scientific Liaison Office, 
Africa House, 6 ea 
London, W.C.2 : 
to whom applications, referring to Appoint- 
ment No. 462/114, should be addressed by 
the 9th May, 1959. E5388 








THE ROYAL COLLEGE 
OF 
SCIENCE AND TECHNOLOGY, 
GLASGOW 
(In affiliation with the University of Glasgow) 


LECTURER OR ASSISTANT 
LECTURER 


IN 
CIVIL ENGINEERING 


Applications are invited for a Lecturer 
with experience in Public Health Engineering, 
Hydrology or Water Engineering. Appli- 
cants should hold a good Honours Degree 
and have practical or research experience. 

Salary scales in the ranges: Assistant 
Lecturer £750 by £50 to £850; Lecturer, 
£900 by £50 to £1350 by £75 to £1650. 

Further particulars and application forms 
can be obtained from the Secretary of the 
College 

E5400 








THE ENGINEER 


TENDERS 


SCOTTISH HOME DEPARTMENT 


LONDON - CARLISLE - GLASGOW - 
INVERNESS TRUNK ROAD A.74 


STONEYBURN BRIDGE 
CRAWFORD, LANARKSHIRE 


The Secretary of State invites TENDERS for the 
CONSTRUCTION of a new BRIDGE over the 
Cartisle-Glasgow railway at Crawford, Lanarkshire. 
The new bridge is of reinforced concrete construction, 
having a prestressed concrete deck and the Contract 
includes the supplying and laying of approximately 
800 yards of 18in. diameter spun iron water main. 

Contract documents and drawings may be obtained 
from Messrs. Babtie, Shaw and Morton, Chartered 
Civil Engineers, 17, Blythswood Square, Glasgow, 
C.2, upon payment of a deposit of £15 by cheque 
made payable to the order of The Queen’s and 
Lord Treasurer's Remembrancer. The deposit will 
be returned if a bona fide Tender is submitted and 
not subsequently withdrawn. 

Tenders on the official form, which must be 
received before 4 p.m. on_ Tuesday, Sth May, 1959, 
should be sent by registered post marked “ Stoney- 
burn Bridge Tender,” to the Secretary, Scottish Home 
Department, Broomhouse Drive, Saughton, Edin- 
burgh, 11. 

The Secretary of State does not bind himself to 
accept the lowest or any Tender. E5401 








EDUCATIONAL 











UNIVERSITY OF MANCHESTER 


A FULL-TIME COURSE of POST-GRADUATE 
LECTURES on the ADVANCED THEORY OF 
STRUCTURES will be held in the University of 
Manchester between July 6th and 18th, 1959. 

The Lectures are intended for Engineers, Lecturers 
and Research Workers who wish to study and discuss 
recent work in the subject. The lecturers will be 
Professor J. A. L. Matheson and Dr. J. E. Gibson, 
of the University of Manchester ; Dr. N. W. Murray, 
of the University of Sheffield, and Dr. R. K. Livesley 
of Cambridge. The topics to be covered include the 
general theory of hyperstatic structures ;_ stability 
of frameworks, matrix analysis of structures; the 
use of computing machines for frameworks and shells. 

The fee for the lecture course is £15. 

Accommodation for those as it will be 
arranged at one of the University’s Halls of Residence. 

Further particulars may be obtained from the 
Registrar, The University, Manchester, 13. E9849 & 





AUTOMATION.—AUTHORITATIVE 
COURSES are now available in Digital and Analogue 
Computer Technology, Applied Electronics, Data 
Processing and Instrumentation up to professional 
level by home study. Individual enrolment or indus- 
trial group scheme enrolments accepted. Syllabuses 
and prospectus sent on request.—Write (Dept. S.E.8), 
E.M.I. Institute School of Electronics, College House, 
Kensington, London, W.8. E145 & 








TENDERS 











INDIA SUPPLY MISSION 


The office of the India Supply Mission, 2536, 
Massachusetts Avenue, N.W. Washington 8, D.C., 
United States of America, invites TENDERS for 
the following 

(a) TENDER ENQUIRY No. S.E.19. 

For the SUPPLY of 75,000 Ib./hr. WATER- 
TUBE BOILER, 450 p.s.i./750 . F., with 
Feed Pump, Evaporator and Piping Extensions 


&c 

(b) TENDER ENQUIRY No. S.E.37. 
For the SUPPLY of 66kV. POWER CIR- 
CUIT BREAKERS required by Bhadra 
Generating Station and Shimoga Receiving 
Station 

(c) TENDER ENQUIRY No. S.E.44 
For the SUPPLY of :— 
(i) 48 inch CENTRE-SLUNG CENTRI- 

JIGAL 


t : 
(ii) 40 inch OVER-DRIVEN—SUSPENDED 
TYPE CENTRIFUGAL. 
(d) TENDER ENQUIRY No. S.E.48 
For the SUPPLY of 132kV./25kV. CON- 
TROL PANELS required by Damodar 
Valley Corporation/West Bengal State Elec- 
tricity Board, India. 

Specifications, &c., regarding the above enquiries 
can be obtained direct from the Co-ordination 
Branch, India Store Department, Government 
Buildings, Bromyard Avenue, Acton, W.3, at a 


cost of : 
(a) £57s.3d. per Tender. (b) £1 15s. 9d. per 
Tender 
(c) £1 15s. 9d. per Tender. (d) £3 IIs. 6d. per 
Tender 
Tenders are to be returned direct to India Supply 
Mission, 2536, Massachusetts Avenue, N.W. Wash- 
ington 8, D.C., United States of America, so as to 
reach them by :— 
(a) To be publicised later. (b) 7th May, 1959 
(c) 29th April, 1959. (d) 18th May, 1959. 
Specimen copies of the above enquiries can be seen 
at India Store Department, Government Buildings, 
Bromyard Avenue, Acton, W.3, under following 
woie) $4291/58/NSC/ENG.2. (b) $4316/58 ac . 
3 te 


(c) $4358/$8/NSC/ENG.2. (d) $4437/58/NSC 








EDUCATIONAL 











i H.E., 8.Se., City and Guilds, &c 
a tneehnny Courses for all Exams. and Tech- 
nical Divisions from Elementary to Degree standard 
including Automation Techniques. Approximately 
95 per cent. successes 148- prospectus free 


mol ( t. 22, 29, Wright's Lane, 
on request -—B.1.E.T Dep Ell4 


WOOLWICH POLYTECHNIC 
FULL-TIME COURSES 


DEGREE COURSES 
in the COLLEGE of ENGINEERING 
and SCIENCE 


WITH TEACHERS RECOGNISED BY 
THE UNIVERSITY OF LONDON 


Students read for Internal Degrees and are 
affiliated to the University of London Union. 


B.Sc. ENGINEERING 
Civil, Mechanical and Electrical (includ- 
ing Telecommunications) 


B.Sc. SPECIAL CHEMISTRY. 

B.Sc. SPECIAL MATHEMATICS. 

B.Sc. SPECIAL PHYSICS. 

B.Sc. GENERAL. 

HIGHER DEGREES OF M.Sc. AND 
1 of Engineering and 
Science. 


The above are Three-Year Courses 
PRELIMINARY COURSES are avail- 
able for (i) those not possessing G.C.E. 
Advanced Level (making a Four-Year 
Course), (ii) First Medical Examination, 
and (iii) Faculties of Economics, Arts 
and Law 


PROFESSIONAL COURSES 


GRADUATESHIP, ROYALINSTITUTE 
OF CHEMISTRY. 


INDUSTRIAL ADMINSTRATION 


(POST-GRADUATE). 
SECRETARIAL AND _ BUSINESS 
TRAINING 


There is now no need for students residing 
outside Lemion, to obtain the prior consent 
of their home County or County Borough 
for Degree courses. This also means that 
fees are now the same for all students irre- 
spective of their place of residence. 

Applications for admission for the 
Academic Year 1959 60 should be made as 
early as possible, and addressed to Woolwich 
Polytechnic, London, S.E.18. 

ES3SS £ 











SITUATIONS VACANT 





APPLICANTS ARE ADVISED TO SEND 
COPIES, NOT ORIGINALS, OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED. 


A PLANT MANAGER required to take full charge 
of opening a new medium-size precision ball plant 
Very attractive salary and bonus.—Application, 
which will be treated in the strictest confidence, with 
full details of experience and qualifications, to BOX 
No. E5321, *‘ The Engineer.” A 


A TECHNICAL ASSISTANT, aged 21-25, 
required for firm of bottling engineers in Central 
London. Duties include heat balance calculations 
and technical correspondence requiring a knowledge 
of general engineering practice. Technical education 
at least to O.N.C.—Applications to BOX No. E2351. 
* The Engineer.” A 


A.E.R.E. 


HARWELL 
ESTIMATING ENGINEER 


A professional ENGINEER is required to prepare. 
from drawings and technical specifications, detailed 
cost estimates for the design, manufacture and 
erection of plant and equipment (including mechani- 
cal and electrical engineering components), for a 
large capital project and to prepare data for future 
estimating. The post will involve close liaison with 
scientific, engineers and finance officers. Salary 
£845-£1800. Housing and superannuation schemes 

Please send a postcard to the Group Recruitment 
Officer (1375/25), U.K.A.E.A., Atomic Enerey 
Research Establishment, Harwell, Berks, for 
details. E5359 a 


ASSISTANT ENGINEER for Sheffield Steel 
Works. Applicant should have experience with : 

Steel Melting Plant. 

Rolling Mills. 

Forges. 

Steel and Hydraulic Engineering. 
Write, stating qualifications and experience, to 
BOX B.924, c/o Streets, 110, Old Broad Street, 
E.C.2. E5424 a 


ASSISTANT REQUIRED for smal! Engineering 
Department. Candidates must have some drawing- 
office experience, and those with O.N.C. in Mechani- 
cal Engineering and knowledge of Hydraulics will be 
given preference.—Apply in writing, with full 
particulars, salary expected, to Secretary, E. P. 
Barrus, Ltd., 12-16, Brunel Road, W.3 E2353 a 


BRITISH IRON & STEEL FEDERATION 


Applications are invited for the post of 
ASSISTANT in the MARKET DEVELOP- 
MENT DEPARTMENT for technical and 
administrative work on British Standards for 
Steel. Must have a technical background, 
preferably with Degree or other qualification, 
such as Higher National Certificate in Engineer- 
ing or Metallurgy. Good opening with career 
prospects for a aap Technologist. Starting 
Salary in the range of £600/£1100 per annum, 
according to qualifications and experience. 
An application form and further particulars may 
be obtained from the Staff Officer, B.1.S.F., 
Steel House, Tothill Street, S.W.1 ; the form 
— be returned not later than Friday, 24th 

pril. 


ES398 a 





COLGATE-PALMOLIVE LIMITED 
Manchester 
nvite applications from 
DESIGNER DRAUGHTSMEN 


at H.N.C. level, preferably with some experience 
of plant layout and design. Work is interesting 
and varied under ideal conditions and a good 
salary will be paid to the right man. Applica- 
tions, giving details of age, salary expected, 
training, qualifications and experience, should be 
sent to Factory Personnel Manager, 371, 
Ordsall Lane, Salford, 5 ES415 a 





COMPRESSOR DESIGNER 


A vacancy occurs in an old-established com- 
pany in the Midlands for a first-class Engineer 
with experience in design of air and gas com- 
pressors. Applications are invited from men with 
at least five years’ experience in the design of 
such machines and who hold at least Higher 
National Certificate in Mechanical Engineering. 
The successful applicant will be required to 
devote a fair proportion of his time to new 
development work requiring a high degree of 
initiative and personal design responsibility and 
a good salary will be paid to a first-class man. 
Please send full particulars to the Technical 
Director.—BOX No. E5421,‘ The Engineer.” a 


DESIGN DRAUGHTSMAN required for mech- 
anical design of nucleonic instruments. Pleasant 
working conditions. Excellent rates of pay.—Apply 
Chief Draughtsman, ISOTOPE DEVELOPMENTS, 
LTD., Beenham Grange, Aldermaston, Berks. 
Tel.: Woolhampton 451. EIS2 a 


DESIGNER-DRAUGHTSMAN, experienced in 
Heavy Oil Engines, Marine experience an advantage. 
Qualifications : H.N.C. and practical background. 
Age group 25-30 years, required by small firm 
building Marine Oi! Engines, in powers up to 
1600 H.P. Salary £800 to £950, according to 
qualifications. Non-<contributory pension scheme, 
house available for married man.—Apply, with full 
particulars, to THE NEWBURY DIESEL CO. 
LIMITED, NEWBURY Berks ES402 A 


April 10, 1959 
SITUATIONS VACANT 





DESIGNERS/ DRAUGHTSMEN. — Consult- 
ing engineers handling a wide variety of design 
projects have vacancies for all grades up to 
Degree standard, in the following fields :~ 

Mechanical Engineering 

Nuclear Engineering 

Electrical Engineering 

Chemical and Plant 

Pension scheme and three weeks’ annual 

holiday after qualifying periods.\—NORRIS 
BROTHERS, LIMITED, 62, Church Road, 
Burgess Hill, Sussex 


E5377 a 





SENIOR DRAUGHTSMEN 
and 
ELECTRICAL ENGINEERS 
are required by 
THE BELMOS COMPANY, LTD. 


at their Bellshill, Blantyre and Bothwell factories, 
with the minimum qualification of H.N.C. or 
equal, and age over 25 years, for work on motor 
control gear and small mechanisms. Applicants 
should have experience in one of the following 
fields : 

Sheet metal work. 

General mechanical design 

Electrical layout 

Development design. 

Jig and Tool design. 

Circuit design. 

Salary in accordance with experience ; five- 

day week.—Applications to The Belmos Com- 
pany, [td., Bellshill, quoting ref. JM/78. 


ES417 a 


ENGINEER REQUIRED by a Light Engineering 
Company manufacturing small electro-mechanical 
instruments in large quantities. Some previous 
experience of refrigeration engineering would be an 
advantage. It is essential that applicants have an 
engineering qualification, and have an overall 
engineering experience covering modern production 
methods and experimental work. Age 35-45. The 
company is located in the south-west Middlesex area 
and the successful applicant will be responsible to 
the Managing Director. Please write, stating full 
details of previous experience, age and salary required. 

BOX No. E5405, ** The Engineer. A 


ENGINEER (35/40), with experience in factory 
services, offered interesting Editorial Post with estab- 
lished and developing monthly journal. H.N.€ 
grade, with ability to write clear English ; tuition on 
journalistic side.—Details in confidence to BOX No 
E5367, ** The Engineer.” A 
ENGINEER required by the Atomic Weapons 
Research Establishment, Aldermaston, Berks. To 
be responsible to a Senior Engineer for planning 
and provisioning radioactive and conventional 
buildings, services and associated plant and equip- 
ment, including installations overseas. The work 
will include the co-ordination of mechanical, elec- 
trical and civil design efforts and preparation of 
contractual specifications. 

Applicants may be required to go overseas 
periodically to supervise erection and testing, and 
control labour under field conditions. 

A recognised apprenticeship and Corporate 
Membership of one of the Institutions of Civil, 
Mechanical or Electrical Engineers or equivalent 
qualifications required. General experience of 
building construction, including installation of 
services and plant, air conditioning equipment, 
mobile generators, plant and distribution systems is 
also necessary. 

SALARY : £1345-£1800. 

Contributory superannuation scheme. A house or, 
alternatively, substantial assistance with house 
purchase, will become available for married officers 
living beyond daily travelling distance 

Postcards for application forms to the Senior 
Recruitment Officer at above address. Please quote 
ref. 2222/25. ES360 a 


ENGINEER ESTIMATORS, also TECHNICAL 
REPRESENTATIVES, required for sales offices of 
large engineering group in London, Birmingham and 
Manchester. Applicants should be aged 25/40, 
apprentice trained and hold minimum of National 
Certificate in Mechanical Engineering. Applications 
should include full particulars of experience, quali- 
fications and personal data. Replies will be regarded 
as strictly confidential and acknowledged.— BOX No. 
E5384, “ The Engineer.” A 


ENGINEER SURVEY ORS required for inspection 
of Boiler and Pressure Plant. Must have !st Class 
M.O.T. Certificate with Steam Endorsement or 
equivalent. Salary, £735 to £1060 (E.S.A. Scale) ; 
other benefits. Resident in or near London. 
Engineering Department GENERAL 


Apply, 
ASSURANCE CORP. LTD., 99, Aldwych, W.C.2. 
E5397 A 


ESTIMATOR required for interesting work in 
connection with steel structures, hoisting machinery 
(steam, diesel and electric) and contractors’ plant. 
Previous experience in estimating for general engineer- 
ing essential. Preference given to applicant with 
some previous drawing-office and works training 
Candidates should have O.N.C. qualification. Age 
25-30. Contributory pension scheme, canteen 
facilities and convenient transport.—Apply in writing, 
giving full particulars of age, experience, qualification 
and salary uired, to The Personnel Officer, THE 
BRITISH STEEL PILING CO., LTD., Claydon, 
Suffolk. E5334 a 


LONDON TRANSPORT REQUIRE A 
MECHANICAL DRAUGHTSMAN for Lifts 
and Escalators Division, Chief Mechanical Engineer 
(Railways) Department. Applicants must have had a 
sound technical training, preferably to Higher 
National Certificate standard, and some previous 
experience as a mechanical draughtsman. Experience 
of lifts and escalators work is not essential. Salary 
range £541 at age 25, rising to a maximum of £767 
Commencing salary up to £675, dependent upon age 
and qualifications. Additional payments for recog- 
nised qualifications. Medical examination; free 
travel ; contributory superannuation fund.— 
Applications within 7 days to Staff and Welfare 
Oo © (F/EV 730/3), London Transport, 55, Broad- 


way, S.W.1. ES412 4 


tak Bsc Se 
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JUNIOR SALES ENGINEER required by 
gy say ape = poy (4 mew rd 

st t cally trai N.C. 
Govicd.” taclins agpucaey tee ama, wun DRAUGHTSMAN TORSIONAL VIBRATION Hse naga ae aa 
drive, initiative and the right experience. Write, iway Carriage agon vision 
with full details of past career and required salary.— EN ! R 
BOX No. E5427, “* The Engineer.” A G NEE PAISLEY, SCOTLAND 
METALLURGIST REQUIRED by THI CHEMICAL FACTORY a firm of —— have some additional appointments for 
ALUMINIUM DEVELOPMENT ASSOCIATION, in London, having an outstanding ‘ 
for work in the General Metallurgy Department Owi xpansion have a 2 ‘ j ] ires 
Duties include investigations into new applications ing = _— aie sida ° PR tog api se SENIOR DESIGN 
of aluminium and its alloys, particularly with vacancy {or a au, man, pre- pr UTS 7 
reference to welding and welding fabrication, : : whe vibration. This appointment, ENGINEERS 
answering technical enquiries and preparing reports ferably with experience on chemical which is pensionable, is one of 
and reviews. Applicants should be Graduates in is is g ™ P . ee 
Metallurgy or hold the Institution of Metallurgists’ plant. This is a — factory work responsibility calling for a man of for work on 
qualifications, with some industrial or laboratory ing on fine organic and inorganic proved ability and mature experi- 
ee. ana ta salary will be according materials New buildings and ence. Applications, which will be RAILWAY ROLLING STOCK, INCLUD 
to qualifications and experience.—Applications, . es pa seiiiewsn NG DIESEL AND ELECTRIC MULTI- 
| gt myn should be sent to The Technical plant being designed are of un- treated in the strictest confidence, ahead pets PLE UNITS 
git e ee na. s iene The ti are invited from men with a good : 
33, Grosvenor Street, London . e ve usual interest. . es Ss = degree or its equivalent and at least The work involved includes structura 
REPRESENTATIVE REQUIRED to Se!! Hydrau- manent and pensionable. Holiday five send a a design, engine and equipment layout, interior 
lic Fquipment and Tools to Industry and the Motor i torsional vibration work, preferably trim and styling. and offers considerable 
Trade in Yorkshire, North Midlands and the North arrangements will ' be honoured. following a period of saaneenten scope for advancement. Salary according to 
East.—Please apply, tg | details of age and experi- Write for application form to :— * ” ae oo age, experience and qualifications. First 
ence, to G. B. Seyman, E. P. Barrus, Ltd., 12-16, F. LTD.. Lond 2165 engineering.-Applications should class conditions of employment, including 
Brunel Road, Acton, London, W.3 E5428 a UCLA , -» London, E.15. be addressed to BOX No. E5379, Contributory wee 5 Femme &c.--Appli 

» £ ser ** cations to Personne! Manager 

SENIOR APPLICATIONS ENGINEER (é- The Engineer. ai , 
quired by rapidly growing London Lubrication ES403 A A E5374 A 
Equipment Company. Post involves laying out and 




















advising engineering of centralised lubrication 
schemes and may lead to Executive position. Good 
engineering background, keenness and capacity for 
hard work essential. Knowledge of steel works, 
German and — an advantage. Reply in enceny arve 
confidence to Managing Director, stating experience, \ mOoTOR acc SION 
age and salary required.—BOX No. E5394, * The Nw 4 
Engineer * Sed ELL CH EMICAL ipplications are sought for the following positions at our London (N.W.2) factory, engaged 
. in the quantity production of electro-mechanical motor-car instruments and accessories 
SENIOR DESIGN ENGINEER required for 
development and production design of high-speed COMPANY LIMITED I. ASSISTANT CHIEF INSPECTOR 


centrifugal equipment. Good Degree or equivalent 








qualification. Experience of high-speed machinery require a who should be between 38 and 45 years of age and have been trained as 4 craftsman, and subse 
desirable. Age 28 36. A practical and enthusiastic SENIOR quently to a minimum of H.N.C. in Mechanical Engineering. Applicants should have an up-to- 
attitude to commercial engineering essential.— Write, date knowledge of gauge design and toolmaking and preferably have had some first-hand experience 


in confidence, giving full details, to The Managing in charge of large-scale com fac and ass ; h thorough theoretical 
- CERI ce - é ‘ ponent manufacture and assembly, together with thoroug 

Director, SHARPLES CENTRIFUGES, LIMITED, UTILITI ES ENGINEER and practical experience in modern inspection methods. They will be expected to make reports 

Tower Works, Doman Road, Camberley, Surrey lucidly, both verbally and in writing, and to combine tact with firmness and decision. (Reterence 


ES385 A for their SM 175.) 
SENIOR DRAUGHTSMAN DESIGNER re- LONDON OFFICE 2. ASSISTANT QUALITY CONTROL ENGINEER 
quired to assist in Ship Propulsion Design and Candidates should be aged 35-45 years with 
Drawing-Office work, with a view to eventually A.M.L.Mech.E. or A.M.LE.E. Experience who would be required to study machine and process capabilities, and to set up and analyse pre 
taking charge of this function. Attractive salary in power house operation, water pumping gress reports and initiate corrective action. The work is in a newly established Quality Control 
Pension scheme.—Apply in writing to the Managing scheme and general utilities is necessary department and would cover a field from “ Goods Inwards "* through machinery sections to belt 
Director, _BRUNTONS (SUDBURY __ 1919) Experience in mechanical handling an advan- assembly. (Reference SM/176.) 
LIMITED, Sudbury, Suffolk. FS5393 A tage. Salary according to qualifications and Both these positions carry salaries and prospects allied to the ability and experience of the successful 
experience. Attractive pension scheme candidates. They are permanent, pensionable and offer the usual staff amenities of a large engineering 
Applications with full details to: firm. 
SENIOR ENGINEERING Staff on ened a cements Please write concisely in complete confidence (quoting the appropriate reference) to 
DRAUGHTSMAN Hi gy te nn The Staff Manager, 
required at the London H.Q. of the N.C.B. London, E.C.2. ES371 a S. SMITH & SONS (England) LTD., A 
Cricklewood Works, London, N.W.2. ES382 4 


Applicants should have a sound technical educa- 
tion and practical training, should be experienced 
in the layout of turbine, boiler and other plant 
associated with power stations, and be capable of 


working on their own initiative from the engi- MS i have been — 
neer’s instruction. Technical qualifications to to advise on the 
the standard of H.N.C. are desirable. Occasional a intment of a PRESTCOLD DIVISION 
visits to sites in the coalfield and to manufac- Pppo 


turers’ works will be necessary. A intment van IEE 
superannuable. Salary according o> euaiian CHIEF ENGINEER PRESSED STEEL COMPANY LIMITED 

















tions and experience within aa £873 £1153.- for a firm of. structural 

Write to Staff Department (X.1315/3), Nationa : : o Ate . 

Coal eeak Hobart House, London, S.W.1, for engineers in the Midlands. The wishes to reervit the following staff for the PLANT DEPARTMENT of its new factory in 

application form, which should be returned by company is a member of a SWANSEA 

20th April, 1959 powerful group and has a long 

history of expansion and x 
E5386 profitability. (i) PLANT MECHANICAL ENGINEER 
1 This is a new post. The Chief a 

SENIOR MANAGER.—A sicelworks in the West Engineer will be responsible to (ii) PLANT ELECTRICAL ENGINEER 
Midlands with an expanding trade in section semis the Technical Director for the 
and rounds ~~ bed 2 a to efficient organisation and In both cases the Engineers appointed will be directly responsible to the Senior Plant Engineer of 
supervise their finishing an lespatc lepartments 7 : the D P . Pn? co : 
Preference will be given to men with exper a management of the engineering ¢ Division and the minimum qualification for each appointment is H N C., although member 
roller straightening and ancillary processes. The department consisting of about ship of the appropriate Senior Institution is desirable. The Electrical Engineer must also have 
post is progressive and there is a pension scheme and 65 technical staff knowledge and experience of electronics and industrial instrumentation. 
free life assurance scheme in operation.—Applica- ical Stan. : ; 
tions, with full details of age, qualifications and expe- Applicants must be fully The successful candidates must have completed an apprenticeship or other recognised practical! 
rience, to BOX No. E5333, “ The Engineer.” A E . training and have experience of the design, planning and cost estimation of factory installations 


experienced in mechanical and 

: - ‘ : lesi and services. Skillin supervision of draughtsmen and contractors engaged on this work is essentia! 
structural engineering sign, The desirable age bracket is 27-38 years and commencing salary in both cz Il be in the ran 
and hold a responsible position , elie tdi ee ee ee ee 
- : Cs 7 £1100 to £1300 per annum 

in this field. Experience such 
SENIOR PLANT DRAUGHTSMEN as that found in the design of 


ship unloaders and (iii) PLANT ENGINEERING DRAUGHTSMEN 








Experienced in Mechanical Engineering and cranes, L 
Plant Layout oo ee ers toe le a similar travelling structures 
Five-day week ension scheme pply in P ; Applicants should HNC Mechanic aie in 
writing, stating age, qualifications, experience would be appropriate. ORI TE 7 <r b < reson oan ae sbemmapage he 
and salary required, to Administrative Officer All the usual benefits of a top also be given to applicants who possess C. and have experience as draughismen in a Plant 
° ’ ham, 9 ye P - . [ t t. 
Wright’s Ropes Limited, Birmingham position in industry exist, Jepartmen 
including generous pension Salaries will be according to age, qualifications and experience 
E2354 A scheme, assistance with moving 
and house purchase, and car ; (iv) CHIEF CLERK 
with the possibility of a 
directorship in due course. To be responsible to the Senior Piant Engineer for the following :- 
TECHNICAL AUTHOR Age : 40/50. The post will be Factory inventory, Plant records and files 
A ists in the Peblicity Department of interest to those ro Factory Acts and Insurance requirements 
vacancy exists in the ity artmen arns ) a : 
for a qualified Electrical Engineer with the earning not less than £2,5 Cost records and control. 
per annum. Plant requisitions and stores. 


ability to write clear and concise descriptive sales 


literature. " : ati : 
Please write in the first instance, stating expe- No information will be 


Clerical and typing services. 














rience to ref. JM/79. disclosed to our clients until Experience of all these duties in a Plant Department is essential and preference will be given to 
THE BELMOS COMPANY, LIMITED, candidates know their identity candidates who have a knowledge of budgetary control and works accounting procedure 
ies. LANA and have given permission after Salary will be commensurate with qualifications and experience. 
E5416 personal discussion. Please inente e engi win it aid . 
? send brief details in confidence, is is a new Department and offers opportunities for progress and development in the future 
uoting reference G.1391, to The Company operates an attractive Pension Scheme which includes Life Assurance Benefits 
WALKER BROTHERS (WIGAN), LTD.—« q rn . oat — — 
progressive firm en in the manufacture of H. A. P. Disney. Applications, in writing, giving details of qualifications, experience and stating age and present 
paper and board-making machinery have vacancies z ~ : salary. should be addressed to :-—~ 
for EXPERIENCED MECHANICAL ENGINEER- MANAGEMENT SELECTION Weneniindl Badin Cecenste: debi 
ING DRAUGHTSMEN—preferably with H.N.C. LIMITED ger, Prestco ision, 
Superannuation fund, canteen and welfare facilities. — 17, Stratton Street, London, W.1 Pressed Steel Co. Ltd. 
Applications, stating age, experience, &c., to the ‘ Cowley, OXFORD E5376 4 
Personnel Manager, Pagefield Iron Works, Wi E134 a 





E5137 « 
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SITUATIONS VACANT 


THE ENGINEER 


SITUATIONS VACANT 


SITUATIONS VACANT 





CALTEX 


CHEMICAL AND MECHANICAL 
DESIGN ENGINEERS 


Applications are invited for these positions 
in Bahrain from men under forty years of 
age who have had at least four years’ design 
experience since taking their degree ; 
covering pressure vessels, pumps, heat 
exchangers, &c as encountered in oil 
refineries. 


The commencing salary would depend on 
qualifications and experience with a minimum 
of £1600 p.a., in addition to which free air- 
conditioned accommodation and a living 
allowance are provided An initial kit 
allowance, medical attention, paid local 
and home leaves are also provided.— Apply 
in writing, with full particulars, to Caltex 
Services, Ltd., Caltex House, Knightsbridge 
Green, London, §.W.1, quoting ““ ENG.” 


ES317 a 





SENIOR JIG & TOOL 
DRAUGHTSMAN 


Rapidly expanding Company engaged in 
the field of light engineering requires a 
1G AND TOOL DRAUGHTSMAN 

The vacancy offers considerable scope and 


terest and requires knowledge of Tool 


Design relating to Pressure and Gravity 
Casting. Compression Moulding or Press 
Ww k 


The Works are modern and attractively 
situated with the most up-to-date drawing 
¢ equipment 
The position is permanent and pension- 
able ygether with good remuneration, and 


s8.Stance with accommodation can be given 


App The Personnel Manager, Woods 
f Colchester, Ltd., Colchester, Essex 
E5365 A 





JUNIOR 
PROJECT ENGINEER 


A young graduate engineer is required to 
assist the Chief Engineer of a firm of 
manufacturing chemists in the development 
of new projects 


The work will be interesting and varied 
ranging from mechanisation of one opera- 
tion to the installation of plant for a new 
product Planning and formulation of 
work programmes will be an essential part 
of the job. The right man wil! see in this 
Position sound prospects for his future 
development 


The appointment, subject to approval after 
six months trial period, has a contributory 
pension and life assurance scheme. Salary 
will be in line with selected applicant’s 
experience and qualifications, but a minimum 
of £750 per annum is envisaged 


Applications with fullest details of qualifi- 
cations for preliminary confidential inter- 
view to BOX No. E5368, *‘ The Engineer.”’ 




















ww 


SHELL CHEMICAL 
COMPANY LIMITED 


require a 


SOLIDS HANDLING ENGINEER 


for thew 


LONDON OFFICE 


Candidates should be up to 40 years of age 
with a Degree in Mechanical Engineering 
and or the equivalent professional qualifi 
cation At least 10 years’ experience in the 
process imdustries and especially in solids 
handling is necessary. preferably including 
the handling of ore, powder and granules 
with a knowledge of their transportation 
storage, size reduction and blending, as w« 
as drymg,. colouring and extrusion 
Salary according to qualifications and ex 
penence Altractive pension scheme 
Applications with full details to 

Shell Chemical Company, Limited 

Staff Department V4. 

Clements House. 

14 18. Gresham Street 

Leadon, F.C 2 ES373 a 








CHIEF 
DRAUGHTSMAN 


required 


to control a large drawing-office engaged 
m design work for the Oil Refinery and 
Petrochemical Industries 


Applicants must be fully conversant with 
lern piping practice, pressure vessel 


lesig id plant layout, and have a know- 
edge lectrical, instrument and civil 
ne drawing work, as these groups 


°h 


tegrated in the Drawing-Office 


The position is permanent and a salary 
mmensurate with experience will be paid 
Replies should be addressed to 
GEORGE WIMPEY AND CO., LIMITED 
Establishment Officer, 
>7, Hammersmith Grove, London, W.6 


Rel. 669 A 


£5429 a 





April 10, 1959 
SITUATIONS VACANT 


AN ASSISTANT 


to the 


Works Maintenance Engineer 


is required by 


** ENGLISH ELECTRIC ”’ 
RUGBY 


His duties will include the complete main- 
tenance of all ranges of machine tools and 
other works services 


Candidates for this responsible post 
should be about 30 years old and have served 
an apprenticeship with a machine-tool 
manufacturer. An H.N.C. is essential 

Please write, giving full details of experi- 
ence and qualifications to Dept. C.P.S., 
Marconi House, 336-7, Strand, London, 
W.C.2, quoting reference E1190B. 


E5396 A 





DESIGN ENGINEER, 
NUCLEAR POWER 


SIMON-CARVES LTD. 


wish to appoint a 
DESIGN ENGINEER 


for the PROJECTS SECTION of their 
NUCLEAR POWER DIVISION 
at Erith, Kent. 


The post will be concerned with project design work on steam raising 


rlant for Nuclear Power Stations 


Minimum qualifications H.N.C 


Mech. Eng. or equivalent. Applicants must have experience of design 


work on water-tube boilers 


This post is permanent and pensionable 


Starting salary according to experience and qualifications. S-day week; 


} weeks’ annual holiday Write 


quoting Ref. BT.74, to Staff and 


Training Division, SIMON-CARVES, LTD.. Cheadle Heath, Stockport 


Cheshire 








require 


welding and radiography techniques 


WHESSOE LIMITED 


SITE CONSTRUCTION ENGINEERS 


Whessoe is a pioneer in site construction of heavy platework structures 
It designs and builds nuclear reactor vessels, wind tunnels, heavy refinery 
equipment, oil storage installations and other plant needing original erect:on, 


Men under 30 with an engineering training and at least H.N.C. are needed 
for the site erection staff. Site experience is not necessary, but applicants will 
need to show real enthusiasm for this type of work 


Apply in full to THE STAFF OFFICER, WHESSOE, LIMITED, DAR- 
LINGTON, quoting this paper, before Tuesday, April 14th 


ES419 «a 











SALES 


Pleave apply : 


Ferry Lane, 
Brentford, 
Middx. 





cover Notts, Derby and Lincs. 


REPRESENTATIVE 


Required for well-known Pump Manufacturers to 


Preferably resident 


within area and already travelling territory. 


VARLEY-FMC LTD., 











Plessey_ 





SENIOR ENGINEERING 
APPOINTMENT 





A WORKS ENGINEER is required by 


The Plessey Company Limited, 


for its Havant factories. This is a senior appointment with a wide sphere of 


responsibility covering provision of mechanical, electrical and other services, 


plant layouts and maintenance of buildings which will offer excellent scope for 


a capable, experienced and energetic man. 


A good engineering background is 


essential. Experience in the field of plant maintenance will be an additional 


recommendation. 


The post will be in the salary range £1800 to £2500 per annum, and will 


entitle the holder to membership of the Company’s pension scheme. Starting 


salary according to qualifications and experience. 


This is a real opportunity for a well-qualified engineer possessing drive and 


organising ability. 


Applications, endorsed ‘‘ Works Engineer,’ to the Executive Director (Per- 


sonnel), The Plessey Company, Limited, Ilford, Essex. 


E5408 a 








Saeed 








April 10, 1959 
SITUATIONS VACANT 


THE 
SITUATIONS VACANT 


ENGINEER 


SITUATIONS VACANT 


13) 
SITUATIONS VACANT 





SMITHS woron sccsssony orvision 


require a 


SENIOR 
DIE DESIGNER 


for Die-casting work in Zinc, Aluminium 

and Tin 

An essential requirement is the ability to 

advise on component design to ensure that 

castings are produced in conformity with 

drawing tolerances 

A knowledge of Investment casting is 

desirable 

The successful applicant will be directly 

responsible to the General Manager 

Applications, giving complete details, to 

The Genera! Manager, 

S. SMITH & SONS (ENGLAND) LIMITED 
Motor Accessory Division, 
Otterspool Way, 


Watford By-Pass, Herts F5399 «4 








MULLARD LIMITED 


The Centra! Plant Department of this large 
group of companies requires a 


MECHANICAL 
ENGINEER /DRAUGHTSMAN 


experienced in heating and ventilation 
technology, with a good knowledge of boiler 
plant, auxiliaries and other factory services 
Applicants should have a high standard of 
education and technical training, capable of 
producing quick and accurate designs, 
including specifications. The successful 
applicant wil! be required to travel through- 
out the U.K. and be responsible for site 
execution and test performance 

This interesting vacancy offers scope for 
further advancement and _ applications. 
giving fullest details, should be addressed to 
The Plant Personnel Officer, Mullard 
Limited, New Road, Mitcham Junction. 


Surrey, quoting Ref. 0.123. 
E5407 A 





SHIFT MANAGERS 


are required by the United Kingdom Atomic 
Energy Authority, Industrial Group, to be 
responsible. to the Assistant Works 
Manager, for the operation of nuclear 
reactors, and steam and electrical generating 
plant at Calder Hall Nuclear Power Station, 
Sellafield, Seascale, Cumberland 

A recognised engineering apprenticeship 
and Corporate Membership of a Senior 
Engineering Institution, or equivalent 
together with several years’ experience in 
the operation of a large steam power station 
are essential Where necessary, training 
will be given. 


Salary between £1345 and £1800, accord- 
ing to qualifications and experience. 


Contributory Superannuation. Staff hous 
ing scheme. 


Send postcard for application form, quot- 
ing reference 3033 Jl, to Works Secretary 
at above address 


CLOSING DATE: 20th APRIL, 1959 


ES358 A 











BUILDING AND CIVIL ENGINEERING CONTRACTORS 
DEPUTY TO CHIEF EXECUTIVE 


A vacancy exists for a Deputy to the Manager of the Building and Civil Engineering Department of 


a prominent Engineering Group in the North West 


This Group is currently undergoing consider- 


able exparision and reorganisation and is engaged on the design and construction of important 


projects in a highly competitive field. 


Candidates must possess recognised Civil Engineering qualifications, preferably Degree and or 
Corporate Membership of the Institution of Civil Engineers, coupled with a comprehensive 
experience of design and site construction covering at least 6 years, occupying positions of increasing 


responsibility. Age 28 to 32 years 


The personal requirements of this appointment include personal acceptability at all levels, drive and 
initiative, and a willingness to devote the whole of his energies to the development of the Depart- 


ment 


This is a key appointment, offering excellent prospects for the right man, in a rapidly growing 


concern employing modern management techniques. 


The selected candidate will be required to 


attend a Management Training Course with the Department's Consultants 


Salary not less than £2000 per annum, car provided, pension scheme 


Applications, stating age, qualifications, experience, present appointment and salary, should be 
submitted in the first instance to Urwick, Orr & Partners Limited, 14, Brown Street, Manchester. 2 


stating reference MB 1295 on the envelope 


ES378 a 








YZ 


SHELL CHEMICAL 
COMPANY LIMITED 


require a 


WORKSHOPS ENGINEER 


at their 
CARRINGTON WORKS 
near MANCHESTER 


Applicants should be in age range 32-40 
years with A.M.I.Mech.E. Workshops 
experience is necessary, preferably in manu- 
facture or servicing of chemical plant 
equipment 
Salary according to qualifications and 
experience. Attractive pension scheme 
Applications with full details to : 

Shell Chemical Company, Limited, 

Staff Department M5, 

Clements House, 

14.18, Gresham Street, 

London, E.C.2. 


GEORGE WIMPEY & CO., 
LIMITED 
Applications are invited to fill the following 
vacancies at the Central Laboratory 
(a) SENIOR ASPHALT CHEMIST, to take 
charge fo Section dealing with research 
and development of bitumens and allied 


materials, and with mix design and 
quality control tests on asphalt and 
tarmacadam 


(b}) LABORATORY SUPERVISOR 
responsible to Head of Materia!s Section 
for day-to-day control of laboratory test 
ing of concrete and building materials 
including cements, aggregates. bricks 
blocks and other miscellaneous materials 

Applicants for (a) should possess a Uni 

versity Degree. or equivalent qualifica 
tions, with extensive experience in con- 
tractor’s or local authority testing labora 
tory, and of practical road-making 

Applicants for (b) should be well experi 

enced in the techniques of materials test 
ing, and should preferably have practical 
experience on concrete and building con- 
struction. H.N.C. or similar qualifications 
desirable, but not essential A 
Write, stating age, qualifications and expe 
rience, to Central Laboratory, Springfield 
Road, Hayes, Middlesex 
ES375 a 


























SIR ROBERT McALPINE & SONS LTD., 
as a Member Firm of 


THE NUCLEAR POWER PLANT CO. LTD., 


ENGINEERING DESIGNER 


Applicants should be experienced and qualified in the design of Road, Sewer and Water Supply 


schemes 


In addition, they will be required to work on effluent disposal associated with Nuclear 


Reactors. but previous nuclear experience is not essential! 
Salary according to qualifications. The offices are at Knutsford. There is a Contributory Pension 


Scheme, five-day week, canteen and social club 


appropriate cases 


Help will be given with removal and housing in 


Written applications, stating salary required and accompanied by sheet giving details of age 
education, qualifications, experience and present salary, should be made to 
A. Houghton Brown, B.Sc., M.LC.E. 


Chief Civil Engineer. 


The Nuclear Power Plant Co., Ltd 


Booths Hall, 
Knutsford, 
Cheshire. 











FOR HIRE 











LATTICE STEEL. Erection Masts (light and 
heavy), 30ft. to 150ft. high, for immediate hire.— 
Beliman’s, 21, Hobart House, Grosvenor Place, 
S.W.1. (‘Phone, SLOane 5259) E103 « 





SUB-CONTRACTING | 





CASTINGS.—We can save your porous castings, 
ferrous or non-ferrous, by an approved impregnation 
process ; sample castings treated ; A.1.D. approved. 

Recupero, Ltd., 66, South Harrow Viaduct, 
Harrow, Middlesex (‘Phone Byron 1178). E109 mw 


KELLERING AND CAM PROFILING capacity 
up to 8&ft. by 6ft. or 6ft. diameter—-ARMYTAGE 
BROS. (KNOTTINGLEY), Ltd., The Foundry, 
Knottingley, Yorkshire (Telephone: Knottingley 
2743/4) E116 mw 





SITUATIONS WANTED | 








CAPABLE, ENERGETIC ENGINEER, AMI 
Mech.E., A.F.R.Ae.S. (38), seeks post of Chief 
Engineer or similar. Experience of research, design 
development in aircraft, general engineering and 
hydraulic fields, with good knowledge of production 
and assembly of precision components and assemb- 
lies. Executive positions held for 1! yvears...BOX 
No. E2357, * The Engineer.” " 





BUSINESS OPPORTUNITIES 








ENGINEER REPRESENTATIVE, A.M.1.Plant 
Eng..—wishes to expand own Engineering Agency, 
widely connected in London and Home Counties 
Reputable Manufacturers of Pumps, Valves, Chemi- 
cal Plant, &c., please submit details and proposals 

BOX No. £2356, * The Engineer.’ a 





MACHINERY Etc. WANTED 








COLD SAW 
TO CUT WIN. SECTIONS 
BOX No. E5263, “* The Engineer.” F 





URGENTLY REQUIRED 
Good second-hand Standard Gauge, All-Steel 
Tipping Wagons. Any quantity considered.—BOX 
No. E5414, “ The Engineer.” F 





WANTED 
Battery-operated, 2ft. gauge, 6/7-ton Locomotive. 
Details to : 
The General Works Manager, 
BRITISH INDUSTRIAL SAND, LTD 
Holmethorpe, Redhill, Surrey. 
E5413 & 





RECONDITIONED PRESS BRAKE, PLATE 
ROLLERS AND GUILLOTINE, all 8ft. by jin. 
capacity, must be in good condition.—BOX No. 
E2355, * The Engineer.” t 





4 7 


4 


< 


GENERAL SERVICES ENGINEER 


A vacancy has arisen for a GENERAL SERVICES ENGINEER to be responsible to the Chief Civil 
Engineer for the following services : 
Operation and maintenance of an industrial water system including a large 
Clarification Plant. 
Air Compressor Houses and supply lines. 
Sewage ejectors and pressure mains. 
Mobile Pump Service. 
Maintenance of specified overhead cranes and hoists. 
Organisation of a central rigging service. 
The General Services Engineer is assisted by two area engineers, a Water Technologist, || foremen 
and an appropriate labour force 
An Engineering degree or membership of a Senior Engineering Institution with practical experi 
ence embracing water distribution are desirable 
Please write, giving full details of age, experience, qualifications and any further infor- 
mation considered relevant to : 
Superintendent, Personnel Services, 


THE STEEL COMPANY OF WALES LIMITED, 


Stee! Division, 
Abbey Works, Port Talbot, Glamorgan. £5404 «4 








THE COMMISSIONERS FOR THE PORT 
OF CALCUTTA 


The Commissioners for the Port of Caicutta wish to PURCHASE or CHARTER a TWIN- 
SCREW SAND SUCTION HOPPER DREDGER for service on the River Hooghly, with the 
following characteristics : ; 

. Dredging depth 45—5Sft. 

Pumping capacity not less than 3000 tons of solids per hour at 20 per cent. concentrat 

. Draught, if possible, not to exceed 17ft. loaded. "7 . ur 

Hopper capacity between 2500 and 4000 tons. 

Service speed not less than 94 knots and preferably higher. 

. The dredger to be fitted with a bow or centre well, preferably the former. Stern well wil! not 
be considered. 

7. Dumping preferably through Lister valves. If hopper doors are fitted, the increase in draught 

with the doors open to be stated. 

8. The dredger to be steam driven, preferab!y with oil-fired boilers. 

If a suitable dredger is available for charter for a period of not less than two years, the Com- 
ja ap one gan consider Diesel-Electric propulsion if suitable qualified engineers were available 
with the ship 

Offers not conforming to the above specifications will also be considered if necessary modifica- 
tions can be carried out within reasonable limits without affecting its performance to suit our 
requirements. 7 : - 

P . Committee of Experts will examine the dredgers selected and the seller should extend them al! 
acilities. 

Particulars of the craft should be forwarded to the Deputy Conservator, Commissioners for the 
Port of Calcutta, 15, Strand Road, Calcutta, 1, and also to Messrs. Rendel. Palmer and Tritton 
125, Victoria Street, Westminster, London, §.W.1 


DAUSwn 


C. J. MOHAN 
Calcutta, dated the 26th February, 1959 a onesai8 
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FILTON 


fo ROTARY UNIONS 


(Potented) 


USED ON AIR, STEAM, 
WATER, OIL &c. 
FOR LEAKPROOF FLUID 
TRANSFER TO ROTATING 
MACHINERY 
SIZES }°—3" BSP 
SPECIALS UP TO 6” BORE 


FILTON LIMITED 


Clapham Street, Leamington Spa, 
WARWICKSHIRE 


Telephone Spo 8111/2 

















CONTACT 


ae 
ALTRINCHAM ST. MANCHESTER, 1 






& SON LID 





LQNDON : W. Kelway-Bamber & Co. Ltd., Room 7 
76 Victoria Street, $.W.1. Telephone : Abbey 6860 


T: Fasteners Ltd., 2 Hall St., Barnard Castile 
County Durham. Telephone: Barnard Castie 3172 








Apply : 
East Common Lane, Scunthorpe, Lincs. ("Phone : East 1844/5 
on 5 4513.) FISO G 





























THE 
FOR SALE 


RICKMANSWORTH AND 
UXBRIDGE VALLEY WATER 
COMPANY 


REDUNDANT MACHINERY FOR 
DISPOSAL 


OFFERS are invited for the PURCHASE of the 
undermentioned ITEMS OF MACHINERY, which 
are now redundant to the Company's requirements :-— 
45 b.h.p. Blackstone Horizontal Oil Engine, 


(a) One 
305 r.p.m 

(b) One Rees-Roturbo Centrifugal Pump, 200 
g-p-m., 270ft. head, with fast and loose 

ulleys. 

(c) Two Water-Turbine-Driven Plunger Pumps, 
each 300 g.p.m., S00ft. id. 

(d) Four Babcock Water-Tube Boilers, Superheaters 
and Economiser, each boiler 6000 Ib. per 
hour, 200 p.s.i., chain grates, spare tubes, 
feed pumps, water-treatment plant and fan. 

(ec) One Belliss S00kW. Turbo-Generator, 220 volts 
D.C., condenser and auxiliaries—excellent. 

(f) One Allen 200kW., 220-volt vertical Steam 
Engine Generator Set, with Condenser and 
Pumps. ; : 

(g) Two Lilleshall vertical, triple-expansion Steam 

2 m.g.d., 350ft. 


Pumping Engines, each 
heed, with Condenser Plant. 

Inspection of all or any of the above items can be 
made by appointment with the Engineer at the 
Company's Head Office, Batchworth, Rickmans- 


worth, Herts. E5326cG 


SPECIAL OFFER 
HEAVY-DUTY FORK LIFT TRUCKS 





Capacity 18,000lb. at 33in. 15,000Ib. at 24in 
centres centres 

Make Shelvoke and Ransomes and 

Drewry Rapier 

Lift 17ft. 6in 17ft. 6in 

Engine Perkins P.6 Perkins P.6 

New 1956 1956 : 

Tyres Pneumatic Pneumatic 


Also available, Second-hand FORK LIFT TRUCKS 
of 4000 Ib. capacity, fitted with diesel engines. 


GEORGE COHEN, 


SONS AND CO. LTD 
WOOD LANE, LONDON, W.12 


600 
E202 G 





FOR SALE 

RAILWAY TURNTABLE 

For sale.—Mundt type standard 

65ft. long, carrying capacity 15 
WATER CRANE 

3000 gallon water crane. 
TURNOUTS 

Twenty 1 in 8 turnouts in 75 Ib. F.B. rail ; inter- 

changeable to suit L.H. or R.H. 
All these items are in excellent condition. 
EAGRE CONSTRUCTION CO., LTD., 


uge turntable, 
tons approx. 


ENGINEER 


FOR SALE 


S00 


FOUR 400 h.p. ROLLING MILI DRIVES, by 
English Electric Co., for 440 volts, 3-phase, 50- 
cycles supply, each comprising slipring motor, 738 
r.p.m., coupled to gearbox giving final 30 r.p.m., 
with barring motor, control gear, . oil 
cooler ; transformers available for 11, 415 volts, 
with switchgear. 

1000kW., 1250kVA., geared, back-pressure type 
STEAM TURBO-ALTERNATOR SET, incor- 
porating turbine by W. H. Allen, designed to work 
with steam at 165 p.s.i., 463 deg. F. temperature, 
exhausting to back pressure up to 30 1b., direct 
coupled to alternator by Mather and Platt, 400/440 
volts, 3-phase, 50 cycles, with switchboard. 

675kW., 400 volts, 3-phase, 50 cycles, 4-wire, back- 
pressure type STEAM TURBO-ALTERNATOR 
SET, comprising turbine by Belliss and Morcom, 
150/200 p.s.i. initially, exhausting against 10/15 Ib. 
back pressure, direct coupled through David 
Brown gearbox to alternator by Brush Electrical 
Co., with switchgear. 

SOOkW. geared, pass-out/condensing 

TURBO-ALTERNATOR SET, incorporating 
turbine by Belliss and Morcom, designed to work 
with steam at 190 p.s.i. and suitable for 200 p.s.i., 
passing out up to 10,000 lb. steam per hour at 
60 Ib. pressure, direct coupled through gearbox by 
the Power Plant Co., ratio 10: 1 to alternator by 
the Electric Construction Co., 400/440 volts, 
3-phase, 50 cycles, complete with switchgear. 

500k W. continuous 24-hour rating, 400 volts, 3-phase, 
50 cycles, 4-wire DIESEL-ENGINE-DRIVEN 
ALTERNATOR SET, direct coupled at 375 r.p.m., 
incorporating Belliss and Morcom 7-cylinder 
diesel engine, direct coupled to alternator by 
Lancashire Dynamo and Crypto, complete with 
Starting equipment and standard accessories 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12 
Tel.: Shepherds Bush 2070. 


STEAM 


E201 « 





FOR SALE 


NEWALL 1[0in. by 48in 
Duty Hydraulic Cylindrical 
MACHINES ; main motor 20 h.p. : 
grinding wheel 36in. diameter by 10in 
1951 machines in first-class condition 


F, J. EDWARDS LTD., 


359-361 EUSTON ROAD 
LONDON, N.W.1 
(EUSton 4681 and 3771) 


LA. Heavy 
GRINDING 
takes 


Type 


face 


E5364 G 


April 10, 1959 
FOR SALE 


FRED WATKINS 
(ENGINEERING) LTD. 


Fielding 800 ton Indenting Hydraulic Press, platens 
Sft. 4in. by 4ft. 4in. and Sft. l4in. by 4ft. I4in. 
with pump and motor. 

Fielding $00-ton Vertical Downstroke Hvdraulic 
Press, 42in. by 36in. platens, with pumps and 
motors 

Fielding 200-ton ditto, 3ft. stroke, with pumps and 

_ motors (5 available). 

Fielding 100-ton ditto, 4ft. to Sft. stroke, with pumps 
and motors. 

Two 73ft. 4in. by Sft. Kilns or Dryers, with Crofts 
Reduction Gear and 27 h.p. motor. 

Two 26ft. by 4ft. Rotary Coolers or Dryers, with 
reduction gear and motor. 

Available at low prices ex present sites to save cost 
of bringing into stock. 


FRED WATKINS (ENGINEERING) 
COL °o 


LTD., 
OLEFORD, GLOS. E1Si G 





FOR SALE 
Roof Trusses, Stanchions, Purlins, Complete frame- 
works, Rectangular Tanks, Hoppers, &c.—T. G 
BEAVER, Structural and General Engineer, The 





Moors, Kidlington, Oxford (Tel Kidlington 
2328) ES3S!1 G 
FOR SALE.—Approx. 210 cu. ft. (suitable for 
20,000 g.p.h. output soft water) Zeo-Karb 215 


Cation Resin of the sulphonated phenolic type. In 
good condition with estimated future life of 7-8 





years Offers, please —BOX No. E5423, “ The 

Engineer.” G 
SPECIAL OFFER 

Two only virtually unused 3-motor ELECTRIC 


OVERHEAD TRAVELLING CRANES, arranged 
for floor control, suitable for supply of 400 volts, 
3-phase, 50 cycles. New 1955. Capacity 7 tons 
48ft. Ojin. span, lift 30ft 

These cranes have only seen a few months’ use and 
are equal to new 


GEORGE COHEN, 


SONS AND CO. LTD 
LONDON, W.12 


600, WOOD LANE, 
F204 « 
HYDRAULIC PRESSES 
HYDRAULIC PUMPS 
Hydraulic Accumulators, Valves, Fittings, New 


and Second-hand. Complete installations 
All kinds of Hydraulic Equipment in Stock 


THOMPSON AND SON (MILLWALL), LTD., 
Cuba Street, Millwall, London, E.14. 
Elli G 









THE B.P.A. PENDEFORD 
MULTIMETER TYPE C21 


United 








BOULTON PAUL AIRCRAFT LIMITED: WOLVERHAMPTON 


of these two instruments, 
together with suitable 
transducers, permits the 
observation of waveforms 
and the measurement of 
amplitude and frequency of:- 


FLUCTUATING LOAD 


within the range of 


Action 


The combination 


DYNAMIC STRAIN 


VIBRATION 
DISPLACEMENT 





0-200 c.p.s. 





COSSOR DOUBLE BEAM 
OSCILLOGRAPH TYPE 1049 Mk.iV 


COSSOR. isteuments 70 


COSSOR HOUSE 


HIGHBURY GROVE 


LONDON N.S 








April 10, 1959 
FOR SALE 


FRED WATKINS 
(ENGINEERING), LTD. 


STEAM BOILERS.—Cochrane Vertical (New), 
8ft. 6in., 8ft., 7ft. 6in. 7ft. and 6ft. in dia., 100 
150 lb. w.p. ; reconditioned 8ft. 6in. down to 3ft 
dia. ; Economic 4ft. to I1ft. 6in. dia., including 
new 7ft. and 8ft. dia., 150, 180 and 200 Ib. w.p. ; 
300 reconditioned Vertical Crosstube, all sizes. 

AIR COMPRESSORS.—Two Belliss & Morcom 
2500 c.f.m., 100 p.s.i., 550 h.p. motors; also 
Broomwade 500, 400, 300, 200 and 130 c.f.m., all 
motorised ; and several others of various makes 
and capacities. 

200 AIR RECEIVERS, stocked up to 9ft. dia., 100 
to 500 Ib. pressure. 

ELECTRIC MOTORS.—150 Totally Enclosed and 
Flameproof Motors up to 100 h.p 

MOBILE ROAD CRANES.—10-ton Lorain lorry 
mounted, 30ft.-70ft. extendible jib; 10-ton 33 
R.B. track mounted 40ft. jib ; 84-ton Ransomes 
Petrol/Electric, 21ft. jib; 6-ton Coles Diesel 
Electric, pneumatics, new 1948 (2); 6-ton Coles 
Diesel/Electric, solids; 4-ton Coles Diesel 
Electric, solids, 1945 ; 4-ton Jones KL44, diesel, 


1950; 3-ton Jones “‘ Super 40” diesel, pneu- 
matics (3); 2-ton Jones “Super 20” diesel, 
pneumatics 

OVERHEAD CRANES.—60-ton Clyde, 40ft. span, 
400/3/50, “Goliath”; 40-ton Babcock, 40ft 
span, 400/3/50, “‘ Goliath” ; 30/5-ton Adamson, 
42ft. 3in. span, 400/3/50; . 20/6-ton Vaughan, 


42ft. 3in. span, cab type (6) ; 20-ton King, 42ft. 3in 
span, 400/3/50 ; 15-ton Morris, 35ft. span, hand 
operated ; 10-ton Morris, 45ft. span, 36ft. lift ; 
10-ton Morris “ Goliath,” 40ft. span, 400/3/50 ; 
10-ton Vaughan, 23ft. 6in. span, 400/3/50 ; 
10-ton Vaughan, 2Ift. span, 44ft. lift; 74-ton 
Wharton, 25ft. span, 400/3/50 ; 5-ton Henderson, 
24ft. 7in. span, 1946; 5-ton Morris, 58ft. span, 
hand operated; S-ton Royce, 2-motor crab, 
440/3/50; S-ton King, 29ft. 3in. span, power 
hoist, hand travel ; 5-ton Morris, 28ft. 6in. span, 
power hoist, hand travel; 4-ton Morris, 19ft 
span, 220V., d.c. (3) ; 3-ton Adamson, 48ft. span, 
400/3/50 ; 2-ton Adamson, 34ft. span, 400/3/50 
(2) ; 2-ton Morris, 18ft. span ; 2-ton Vaughan, 
27ft. 6in. span, 2-motor ; majority of the above 
are unused 

DERRICK CRANES.—7-ton Rushworth hand. 
30ft. jib ; 5-ton Wilson Electric, 70ft. jib; 14-ton 
Anderson Grice, hand, 40ft. jib. 

RAIL CRANES.-—18-ton Brownhoist, steam, SOft 


jib ; 10-ton Coles steam, 40ft. jib ; 8-ton Wilson 
steam, 35ft. jib; S-ton Smith, SOft. jib (2); 
S-ton Cowans Sheldon, SOft. jib 

LOCOS.—Fowler diesel, 150 h.p. (2); Ruston 


diesel, 80/88 h.p., new 1942; Bagnall 14in. by 
22in., two oil fired, one coal; Peckett steam, 
Tin. by 12in., 1941; also 3 miles track, 24in 
gauge, Bogies, Turnouts, &c. 

STEEL PIPING.—S50,000ft., 2in. Galvanised, new ; 
60,000ft., 3in. black, new ; SOOOft., 8in. seamless ; 
1000ft., 12in. seamless ; SOOft., 14in. seamless ; 
400ft., {8in. riveted ; 280ft., 2lin. o.d. welded 
flanged ; 3800ft., 2lin. seamless flanged ; SOOft., 
24in. riveted ; 1450ft., 27in. o.d. welded flanged ; 
216ft., 48in. riveted ; 216ft., 60in. riveted. 

CAST IRON PIPES.—Large stocks all sizes up to 
24in. flanged and s.s. Immediate delivery. 

VALVES.—Exceptional Surplus Ministry Lot New 
Stainless Acid Cocks and Valves, over 5000, imme- 
diate delivery, below makers’ prices. Large stock 
all sizes, Parallel Slide Sluices, Gunmetal, Reducing 
and Check Valves. List on request. 

STORAGE TANKS.—300 cylindrical and rectangu- 
lar up to 12,000 gallons, for oil and petrol, also 
sectional steel and cast iron up to 50,000 gallons 

MACHINE TOOLS.—Scriven Plate Bending Rolls, 
14ft. by 4in.; Robertson Straightening Rolls, 
8ft. 6in. by gin. ; Berry Bending Rolls, 7ft. by 4in. ; 
Tangye 200-ton Hydraulic Vertical Straightening 
Press, 15ft. by 3ft. table ; Herbert 3ND Miller, 
6lin. by 1Sin. table ; Pels Punch and Shears, jin. 
capacity ; nine new 2 cwt. and | cwt. Pneumatic 
Hammers; Bliss 14T Tapering Press; Bonn 
Hydraulic Tube Bender up to 20ft. by 4in. bore ; 
Bigwood geared Bending and Straightening 
Machine up to I2in. by 6in. R.S. Joists; two 
40kVA. Spot Welding Machines ; Wire Drawing 
Machine, 3 die up to #in. copper ; S50kW. Electric 
Furnace, 1000 deg. Cent., chamber 54in. by 30in. 
by 2lin. 


SLING ENGINEERING WORKS 
COLEFORD, GLOS. 
*Phone : Coleford 2271/2. E106 G 





HYDRAULIC PRESSES 

3000-ton PLATE FORMING AND BENDING 
PRESS, table 16ft. by 4ft. 6in., admits 10ft. 6in 
between columns. 

2000-ton HY DRAULIC FORGING PRESS, admits 
8ft. 6in. between columns. 

1000-ton HYDRAULIC FORGING PRESS by 
Wellman, admits 6ft. between columns. 

LARGE STOCK OF HYDRAULIC PRESSES OF 
ALL TYPES. 
REED BROTHERS (ENGINEERING), LTD., 

REPLANT WORKS, 
WOOLWICH INDUSTRIAL ESTATE, 
LONDON, S.E.18 


, S.E.18. 
Telephone : Woolwich 7611/6. E5140 c 





METROPOLITAN-VICKERS 500 H.P. SLIP- 
RING ELECTRIC MOTOR, 196 rpm, 
400/440/3/50 cycles, complete with control panel 
and reduction gearbox, giving a final speed of 
8-1 r.p.m. 

Motor and gearbox available separately if required 


JOHN CASHMORE, LTD. 


Newport, Mon. 


Newport 66941 (6 lines). BEi20 a 


Tel.: 





FOR SALE 
Sundry unused Spares for 1950 Hopkinson Low Ram 
Mechanical Stoking Gear. Inspection can be made 
by appointment with Mr. J. Humphrey, Kemball, 
Bishop and Co., Lid., Crown Chemical Works, 
Three Mill Lane, Brorgley-by-Bow, a | 
; G 





FOR SALE.—125kVA. RUSTON/MATHER & 
PLATT, 365/440 volts, 3 ph., 50 c. Diesel Alternator 
Set. Type 3 V.E.A. cold-starting engine, air-starting. 
Stand-by set, little used. Bargain before removal. 
JOSEPH PUGSLEY & SONS, LTD., Bristol, 5. 
Tel.: Bristol 56037. E5389 G 





THE 
AUCTIONEERS & VALUERS 


JOHN FOORD 


& COMPANY 


VALUERS AND 


ASSESSORS 
OF WORKS, FACTORIES 
ENGINEERING -PLANT 
AND MACHINERY 


VICTORIA STREET, 
LONDON, S.W.1. 


56, 


VICTORIA 2002/3,4 


Established Over a Century 








| FOR SALE | 





CRAIG & DONALD Model 400/10, All Stee! 
Motorised Double Geared Press Brake of steel! 
plate construction, pressure exerted 400 tons. 
forming capacity 10ft. by jin., depth of gap 12in.. 
width between side frames 82in., stroke 4in., 
maximum daylight, stroke down adjustment up, 
18in., arranged motor drive, 440/3/50, air operated 
treadle clutch, weight about 29 tons. : 

New STOELTING Pyramid Type Plate Bending 
Roller, motorised 400/440/3/50, capacity 10ft 
wide by jin. mild steel, diameter of rollers, top, 
9}in.; bottom, 7iin., drop end ring for 
removal of completed cylinders, support rollers 
to bottom rolls, reduction gearbox drive to 
bottom rolls, with multi-disc slipping clutches, 
motorised adjustment to top roller. 

BIGWOOD Type PBC., 4-Roll Motorised Plate 
Bending and Straightening Machine, three rollers 
set pyramid fashion for bending and additional 
fourth roller for flattening, arranged motor drive, 
440/3/50, capacity 4ft. by din.. length of rolls 
$3jin., weight approximately 90 cwt. , q 

SCRIVEN Gea 7-Roll Plate Straightening 
Machine, capacity {in. thick, size of rollers 74in 
long by 64in. diameter, arranged motor drive, 
400/3/50, rolls arranged 3 on top and 4 on bottom, 
alternate fashion, weight approx. 5 tons. 

New BESCO 8ft. 4in. by #in. Type HK., All Steel 
Undercrank Open End Production Power Guillo- 
tine of steel construction, arranged motor drive, 
automatic hold-down, adjustable front and back 





gauges. P 
sCHULER Power Geared Open Fronted, Inclinable, 
Cam Action, Double Action, Drawing Press with 
adjustable bed, spring balanced blankholder, with 
automatic ejector and vertical adjustment, punch 
stroke Ilin., blankholder stroke 44in., bed 24Jin 
by 14}in. 
Photographs of the above are available. 
Very favourable Hire Purchase terms can be obtained. 
MACHINE TOOLS, NEW AND USED, 
Of Every Description. Attractive Prices 


F. J. EDWARDS LTD., 
359-361, EUSTON ROAD, 
LONDON, N.W.1. 

Telephone: EUSton 4681-3771. 
And at ‘ 
LANSDOWNE HOUSE, 41, WATER STREET, 
BIRMINGHAM, 3. — 
“a G 


Telephone : Central 7606-8 


600 


TOTALLY ENCLOSED BALL BEARING 
MOTORS, 400/440 V., 3 phase, 50 cycles 





H.P. Maker Type Speed 
500 Ganz Slipring 1460 
200 B.T.H. Slipring 590 
75 E.E.C. S. Cage 735 
75 L.D.C. Shipring 960 
70 L.D.c. High Torque S.€ 1460 
60 L.D.C. Slipring 1450 
60 L.S.E Slipring 1475 
50 Brook Slipring 1460 
45 L.D.C Flame-proof 940 
Slipring 
30 B.T.H S. Cage 2900 
2$ L.D.C Slipring 720 
201 L.D.C Slipring 1460 


GEORGE COHEN, 


SONS AND CO. LTD. 


WOOD LANE, LONDON, W.12 
Tel Shepherds Bush 2070; and 
STANNINGLEY, Nr. LEEDS 


£205 G 


Tel.: Pudsey 2241! 





NISSEN TYPE HUTS for sale. Prompt despatch 
of 16ft., 24ft. and 30ft. wide huts ; also “ Romney ” 
Huts, 35ft. wide, and “ Blister” Hangars, 86ft. 6in. 
and 9Ift. wide. buildings are in various 
lengths and comprise steel framework with gal- 
vanised corrugated steel sheeting.—Full details from 
Dept. 115, J. Thorn and Sons, Ltd., Brampton 
Road, Bexleyheath, Kent (Tel. : Te 
G 


ENGINEER 


AUCTIONEERS & VALUERS 


ESTABLISHED 1877 


LEOPOLD 
FARMER & SONS 


conduct 


AUCTION SALES 


VALUATIONS 


OF PLANT, MACHINERY AND 
INDUSTRIAL PROPERTIES 


FACTORY INVESTMENTS 
MORTGAGES ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 


Telegrams 
Sites, London 


Telephone 
Monarch 3422 (8 lines) 


133 
AUCTIONEERS & VALUERS 


Established 1850 


WHEATLEY KIRK 
PRICE & CO, 


F. L. JUDSON, F.R.1.C.S., FAL 

&. BEDDARD, A.1.MBCH.E., PAL PA 
M. S. CHEAVIN, F.AJ 

G. &. GIBBS, F.A.L.P.A 


SURVEYORS, VALUERS 

and AUCTIONEERS of 

FACTORIES, PLANT and 
MACHINERY 





FIRE LOSS ASSESSORS 





9, REX PLACE, LONDON, W.1. 


Telephone : HYDE PARK 8844/5/6 (3 lines) 





Established 1807 
FULLER, HORSEY 
SONS & CASSELL 
Specialists 


IN THE 


SALE & VALUATION 


OF 
WORKS and MANUFACTORIES 
ENGINEERING PLANT 
and MACHINERY 


10, LLOYD’S AVENUE 
LONDON, E.C.3. 





HENRY BUTCHER 


AND CO. 


Auctioneers, Valuers 
and Surveyors 





Specialising 


in the 
SALE & VALUATION 
of 
ENGINEERING & ALLIED 
WORKS 


PLANT & MACHINERY 





73, Chancery Lane, London, 
W.C.2. 











Telephone : ROYAL 4861 HOLBORN 8411 (8 lines) 
E R 
By Order of the Minister of Supply 
SALES BY AUCTION 
: is Main Location Aucti: 

April 14-15 Vehicles, MT spares Central Ordnance Depot, MIDLAND MARTS., 
and miscellaneous Bicester, Oxon. LTD. (Dept. L), Market 
stores. Square, Bicester, Oxon. 

(Tel.: 73. 

April 21-22 Machine tools and M.O.S. Storage Depot, J. H. NORRIS & SON 
miscel Stores, Byley, Nr. Midd (Dept. L), 9, Albert 
including: Cheshire. (Sale at New Square, Manchester, 2 

Islington Public Hall, (Tel.: Blackfriars 8373 ) 

nai - Fe sg ve prone ys 

centre lathes , plain, Centreless, internal and surface grinders : vertical, hori- 
zontal, draw and other presses ; bench grinders, drills Sad pont Bye sieateente: 
pullovers ; scrap blankets, canvas and groundsheets : electrical and radio 
equipment ; compressors ; Clark, Towmotor, Hyster, Ross and Mobilift 
fork lift truck spares ; trailer searchlights ; charging and generating sets ; 
weighing machines ; roller conveyor; furnaces : transformers ; electric 
= ae ; batteries ; tyres and tubes ; canteen equipment ; nuts ; 

April 28-30 Machine tools and M.O.S. Storage Depot, FULLER 
miscellaneous stores. Royal Arsenal, Woolwich, SONS & by ASSELL 

S.E.18 (Dept. L), 10, Lioyd’s 
Avenue, E.C.3. 
- (Tel.: Royal 4861.) 

May 6-7 Miscellaneous stores, M.O.S. Stora Depot, RUSSE ‘ 
including large quan- otherwas, Hereford. & BRIGHT UTD Dee 
tity of vehicle tyres. L), 20, King Street. 

Hereford. : 
(Tel.: 4366.) 
May 12 Miscellaneous stores M.O.S. Storage Depot, WALKER, WALTON & 
Ruddington, Notts. HANSON (Dept. L) 
Byard Lane, Bridlesmith 
Gate, Nottingham 
(Tel.; $4272.) 

May 22 Miscellaneous stores, General Stores Su 

including hand tools [ t we, Ne ERING TOM TD. 


etc. 


logues Is. Od.. P.O. only) 





’ r. 
Carlisle. (Sale at Count Dept 
Hall, Carlisle.) fee , 
Applications for catalogues should be made only to the auctioneers shown above (price of cata- 


; Botchergate, 
Carlisle. (Tel.: 26299/3} 


Elis; 
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EXCLUSIVE 4-WAY VERSATILITY 


oe 


INTERNATIONAL 


INTERNATIONAL 
HARVESTER 








AMAZING Bulldozer Clamshell Carry-type Skid-Shovel 
4 inl . 
ATTACHMENT 


gives you 
4 DIFFERENT 
OPERATIONS 


























Exclusive pry-out overskid-shoe action gives Drott 4-in-1 enormous 


breakout force—15,600 lb, or five times the lifting force. 


Drott skid-shoe action gives great stability in travel. plus 


full forward visibility. JAMES BOWEN & SONS LTD 


EDINBURGH GLASGOW & ABERDEEN 


The basic unit of the Drott is also available with Bullangledozer blade, R. CRIPPS & CO LTD 


NOTTINGHAM, MANCHESTER & SHILDON 


SAVILLE (TRACTORS) LTD 


LONDON, STRATFORD-ON-AVON CARDIFF & BELFAST 


See your International Construction Equipment dealer now for details and demonstration WESTERN CONTRACTORS SERVICES LTD 


International Construction Equipment aan 
THE FINEST ON TYRES AND TRACKS 


Grubber blade, Scarifier, and alternative buckets. 











INTERNATIONAL HARVESTER COMPANY OF GREAT BRITAIN LIMITED . HARVESTER HOUSE . 259 CITY ROAD - LONDON EC1 
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fine finish in spraying large surfaces 
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TRADE MARK 






‘Supaera’ fine finish 
high-speed gun 


provides perfect atomization at high speeds, setting new standards of 
performance and finish. Uniform, easily-controlled spray pattern and 
lower atomization pressures reduce overspray and ‘ bounce’, resulting in 
substantial savings in finishing costs. 


ENGINEERING 


MARINE 
WELDING 


ENUCLEAR AERASPRAY ASSOCIATED LIMITED 


~ ENERGY 
EXHIBITION Makers of Spray Guns ; Air Compressors; Water Wash etc., Spray Booths ; Conveyors ; 


Infra Red etc., Stoves ; Automation Equipment. 
oivmPiA LonoONn 


1Gem—-30e» APRIL 1959 Head Works & Offices: Nechells, Birmingham, 7 @ 82 VICTORIA ST., LONDON, S.W.1 
"Phones : EASt 1671-4, etc. Phones : ABBey 5095-5096 


STAND 9A, ROW ° BB’ 
EMPIRE HALL Also at Glasgow, Manchester Belfast and throughout the world 
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COMPRESSOR PUSH-TWIST STUD 
\ / 
p eee seen 

COMPRESSOR TO WHICH 
DIAPHRAGM AND BACK- 
ING ARE POSITIVELY 
SECURED. 

SYNTHETIC P.T.F.E. DIAPHRAGM 

RUBBER BACKING GRADE 214 





The, New P.t.i.e Diaphragm 
with moulded-in Stud attach- BACKING 
ment — — GRADE <214° 


























ENGINEERING, 
SAUNDERS iieare 
wy Ae 7 . ia. 
For controlling. : sd J " 











& Many chemicals at temperatures up to 


150° € 
All chemicals at room temperature 


@ Chemicals at w orking pressures up to 





100 p.s.i. 

® Chemicals under industrial vacuum 
conditions. 
Users who have previously 3 Diaphragm Grade No. 214 Section through typical 
specified diaphragms of grades . requires no elaborate body nee Type ‘_" a 
044 and 184 will realize the = preparation. Attachment is Mars ecg "ahaa alt 
vastly increased scope of the |. by quick-fix, push-twist stud. mechanism and streamline 
new diaphragm Grade 214 Sizes from 4in. to 4in. passage. 
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CWMBRAN ; NEWPORT : MONMOUTHSHIRE 
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Weldmesil in use 


Weldmesh is the ideal material for all forms of conveyor and 
machinery guards, partitioning or racking etc. Cut it to the 
shape you want—it holds together because it’s welded together. 
In the Weldmesh list of standard sizes you will find a mesh 
size and wire gauge to suit every purpose. A technical 


service is available to handle any problems. 


Weldmesh is a registered trade name and is supplied direct to users by the sole manufacturers : 
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THE B.R.C. ENGINEERING CO. LTD., STAFFORD 


London, Birmingham, Bristol, Leeds, Leicester, Liverpool, Manchester, Newcastle, Cardiff, Glasgow, Dublin, Belfast, 


Bulawayo, Calcutta, /ohannesburg, Singapore, Vancouver. Export Sales: 54 Grosvenor Street, 


London, W./! 
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Control 








strumentation 


Complete Installations 
Designed, 
Manufactured, 
Installed and 
Serviced. 


Prompt attention to your enquiry will be 
given by 


Head Office: Abbey Road, Park Royal, London, N.W.10. 
Phone: Elgar 7641/8. Grams & Cables: Elflometa, London, Telex. 
Factories: Abbey Rd., Standard Rd., & Minerva Works, Chase 
Estate, Park Royal and Maryport, Cumberland. Engineer 
Representatives in all areas. Agents in all principal countries 


throughout the world, » 
Member of Elliott-Automation Group 





